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Abstract  

In the modern era the use of modern technologies in every field of life gains popularity because 

of time saving. In plant breeding the techniques are used from our forefathers which known as 

conventional breeding techniques. Now days, with the advancement in the knowledge and 

techniques, biotechnology introduced which replace the conventional breeding. This paper 

illustrates the modern techniques and ways to handle plant breeding which are more convenient 

and save time. The ultimate purpose of plant breeding is to ensure high yielding and better 

quality crops that also capable of disease resistant and tolerant to biotic and abiotic stresses. In 

this paper the protocol and useful aspects of modern breeding techniques explicit.  

 

 

INTRODUCTION 



 

 

In the last few centuries conventional breeding was popular among breeders. As father of 

genetics Gregor Mendel also used conventional breeding as a tool to improve genetic makeup of 

plants. Several other reputed breeders used conventional breeding and win their goals to feed the 

hungry heads. At that time our breeding objectives were fully satisfied. With the passage of time 

world population increases and conventional breeding fails to fulfill need of the hour. A global 

issue of increased population and scarcity of food is prevailing so food production must be 

doubled from 2000 to 2050 (FAO).    

We gain maximum benefits from old methods and now there is need to use modern techniques to 

tackle with recent challenges of breeding field. Going ahead Green Revolution revolutionized old 

concept of plant breeding.  

With the advancement in knowledge and new technology, breeders adopt several ways to 

enhance speed and accuracy and reduce time for doing selection. Now breeders enable to transfer 

gene of interest in their desired plants or animals with maximum accuracy, cut or legate a piece 

of gene or map genetic makeup of their desired organism. Marker assisted selection (MAS) 

enable breeder to check whether desired gene passes into next generation or not and this reduces 

the time for selection. More over the charming technology that brings revolution in the field of 

biotechnology is the discovery of “Micro array chip”.  

 There are several common to latest advance technologies that use in plant sciences as well in 

other science disciplines. Some of which, most commonly used technologies that facilitates our 

breeding programs are thermo cycler, gel electrophoresis, cell and tissue culture, marker assistant 

selection, genetic mapping, RNAi, zinc finger nucleases, cisgenesis, transgenesis, 

oligonucleotide-mediated mutagenesis and reverse breeding.  



 

 

 

POLYMERASE CHAIN REACTION 

 

PCR stands for Polymerase Chain Reaction. It is also known as Thermo cycler who was invented 

in 1985 by Kary Mullis and he got Nobel Prize. It produces millions of copies of a particular 

segment of our interested DNA. It is used in several different biological and chemical disciplines 

to amplify the particular DNA sequence. There other miraculous uses are in analyzing genes, 

diagnosing diseases, finger printing in forensic sciences and paternity testing. It also has many 

other applications in other sciences particularly in plant sciences to identify our gene of interest 

and their analysis.  

INTRODUCTION  

The polymerase chain reaction (PCR) is the fundamental laboratory technique. It has a unique 

feature of being highly sensitive and very specific with a range of flexibility. We increase the 

copy number of a particular segment of DNA by amplification process under PCR. It is initially 

developed in early 1980’s with great variation but the basic theme is same. According to the 

different level of sensitivity there are verities in PCR machine but the basic protocol which many 

researchers followed are simple, as mentioned below:  

BASIC PROTOCOL  

As we know a PCR machine is a thermo cycler and it makes several copies of DNA by heating 

cycle. Initial temperature is 950C at which the DNA double strand melts and splits in to two.  

After which the temperature falls to facilitate the primer to bind with the 3’ end of each target 

sequence. The primer starts synthesis of strands by using free nucleotides and DNA polymerases 

(Taq. polymerase) present in it [Harris, 1998]. The taq polymerase works continuously and at the 

end of first cycle, two partially double stranded DNA molecules formed. In the second cycle 

again elevate temperature up to 950C so that DNA double strands melt and become apart and we 



 

 

gain 4 single strand DNA molecules. Now in the third cycle the same process repeats and we 

gain 8 DNA molecules. Same process repeat again and again and our targeted molecules 

produced exponentially. At the end we gain thousands of copies of our target DNA molecule. 

When thirty cycles completed, a single molecule of DNA is amplified into billion copies (230 =  

1.02 x 109).  

As the quantity of starting material enhances that increase the number of cycles [Kaniz, 2000].  

Thermal cycle summarized as below:  

Heat denaturation at 950C for 20 seconds  

Primer annealing at 550C for 20 seconds  

And primer extension at 720C for 30 seconds  

The average time for each cycle to complete is 4 to 5 minutes including the influence of heating 

and cooling between each stage 

 

DIFFERENT KINDS OF PCR  

PCR or thermo cycler is an incredible tool use in many science disciplines but there are several 

types, all with different performance and level of sensitivity.  

AFLP PCR: It involves restriction enzymes to digest DNA into fragments, and then these 

fragments amplified by PCR and gel electrophoresis analyze them.  

Allele specific PCR: In this type the allele specific primers are designed for amplification.  



 

 

Alu PCR: It mostly used in DNA fingerprinting by using primers that select repeated sequence 

of DNA (Alu elements) and amplify the region between these.  

Assembly PCR: It also known as PCA (polymerase cycling assembly). It makes longer pieces of 

DNA from small fragments by overlapping primers in PCR.  

Asymmetric PCR: It involves the amplification of only one strand of the target DNA.  

Colony PCR: It is used to screen out the colonies of bacteria after plasmid transformation.  

Conventional PCR: The most commonly used PCR that produce billions of copies of DNA or 

RNA strand.  

Hot start PCR: It uses antibodies and inactivates the Taq polymerase until reaction starts.  

In situ PCR: This type includes the PCR that takes place in cells or run in fixed tissues on slide.  

Inverse PCR: It amplifies the DNA of known sequence by using primers that are in reverse 

direction to the normal sequence.  

ISSR PCR: The Inter Sequence Specific PCR amplifies DNA that is between the repeated 

sequences of genome.  

LATE PCR: The Linear After The Exponential PCR makes single strands of specific DNA by 

following PCR techniques.  

Long range PCR: It amplifies the longer stretches of DNA by using mixture of polymerase.  

Methylation specific PCR: It multiplies the DNA by using two primer pairs which bind to 

methylated and unmethylated DNA.  



 

 

Multiplex PCR: It uses several pairs of primers to analyze number of fragments in a single 

sample.  

Nested PCR: In this PCR after first 30 to 35 cycles an extra round of PCR runs by using new 

primer “nested” within the original primers but it makes the reaction more sensitive because it 

minimizes the chances of formation of unwanted products.  

RT PCR or qRT PCR: In Real Time or Quantitative PCR the DNA molecules are labeled with 

fluorescent probes which facilitate the visualization of amplified product and quantification in 

real time by following the level of fluorescence.  

Single cell PCR: This type of PCR is run only on a single lysed, separated cell.  

TD PCR: The Touch Down PCR starts with higher annealing temperature than optimum and it 

decreases to the optimum or “touchdown” temperature in each cycle which enhances the 

outcomes.  

PCR Elisa: It is PCR enzyme linked immunosorbent assay that is directly incorporated with 

labeled nucleotides and very sensitive and use efficiently to diagnosis Schistosoma infection.  

 

GEL ELECTROPHORESIS  

The term “Electrophoresis” means the movement of charge holding substances in an electric field 

[Wang et al., 2009]. Gel electrophoresis is used to determine the availability of PCR products 

and the length of DNA molecule. It is widely practiced technique for the preparation and analysis 

of DNA. Along with nucleic acid analysis it is also used to analyze proteins. At first time in 1937 

it was used by Swedish chemist Arne Tiselius to separate proteins.  



 

 

 

 

INTRODUCTION:  

Electrophoresis is a technique of separating substances under the control of electric field. Mostly 

we use “agarose gel” in electrophoresis which is a polysaccharide and formed by holding dry 

agarose into a buffer and then boil it until it becomes clear. Then we pour it into a casting tray 

and make it cool, it results into a gel like flexible structure. When we run electrophoresis, the gel 

is dipped in a tray which has a buffer solution and electrodes of both charges (positive and 

negative).  DNA or RNA is the molecules of negative charge so when we run DNA in gel 

electrophoresis it moves towards positive end. The speed of movement depends greatly upon the 

size of DNA and the strength of electric field. Small DNA molecules move faster than larger one 

[Wang XW, 2009]. DNA is not visible in gel electrophoresis so use of UV light or dye binds 

with DNA practiced. The mostly used dyes are xylene cyanol and bromophenol which moves in 

agarose gel with the same rate as 300 bp to 4000 bp DNA fragments migrate [Voytas, 2001]. The 

molecules that separate from each other make bands from one end to the other in gel and each 

band shows a specific fragment of DNA.  

It is used to diagnose many diseases like identification of malware tissues, genetic disorders, and 

cancer point’s detection and find out the sequence of nucleotide bases. It is very helpful 

technique in plant breeding after PCR operation to visualize and study nucleic acid fragments.   

PROTOCOL:  

The basic components to operate gel electrophoresis are preparation of agarose gel, loading of 

gel, operating the gel and lastly stain the gel or observe under UV light. In brief we say that in 

first step we place a piece of gel in a little tank. The gel has neutral charge and become solid at 



 

 

room temperature. Then the tank, containing piece of gel is filled with gel electrophoresis buffer 

solution to cover the entire gel. The series of small wells are present at one end of the gel and 

DNA or protein samples are loaded in these wells. Every well hold our single sample with the 

mixture of unknown proteins or nucleotides [Voytas, 2001]. In addition to all these settings one 

extra well of control sample with mixture of known protein or nucleotides exist. Every sample 

inclusive control has been mixed with color dyes to locate our sample position after the 

completion of electrophoresis process.  

CELL AND TISSUE CULTURE  

It is a method used to grow plant cells in artificial media at molecular level. The plant cells or 

tissues are isolated from mother plant and then grow on artificial media for many botanical 

studies and practical purposes.  

Tissue culture refers to both organ and cell culture and widely use as an alternate to each other. 

Cell cultures are mostly obtain from primary tissues of explants or cell suspensions. Primary cell 

cultures have unlimited life span while continuous cell lines are abnormal.  

PROTOCOL  

Tissue/ cell culture has some media and growth requirements. The physiological parameters 

included temperature, pH, humidity, gas phase and visible light. While medium requires bulk 

ions like Na, K, Ca, Mg, Cl, trace elements, sugar, amino acids, vitamins, antibiotics and serum. 

After media preparation places the cells or tissues in it for their growth and development. As the 

time goes observe the growth and study morphological characters.  

The basic steps involved in cell or tissue culture are media preparation, thawing cell lines from 

liquid nitrogen stocks, counting cells by ethidium bromide acridine orange method, plating cells, 



 

 

freezing cells down, adherent and suspension culture, maintain back up culture, use of antibiotics 

and disposal of infected media or cells.  

Plant tissue cultures become popular and widely used resolving a range of problems related to 

research and development. It is a technique including many procedures for different objectives. 

Biochemical studies, plant regeneration and differentiation processes can be studies from 

unorganized cells of different parts of the plants. A great approach of tissue culture is 

development of haploid cells from diploid ones. Recently technologies use it for fusion and 

somatic cell hybridization.   

There are many advantages of tissue culture in plant sciences. It can produce large amount of 

healthy, uniform, disease free and plants beneficial to human beings. The plant tissue can store in 

vitro that are free from pathogens which ensures safe exchange of genetic material. More over 

when the plants required and seed is not available then this method helps greatly.  

There are also some disadvantages of tissue culture as it is very expensive for large scale 

production. It is not very accurate method but requires many hit and trial experiments. The 

procedure needs great attention of worker. Lastly the big drawback of technique is reduced 

genetic variability.    

MARKER ASSISTED SELECTION (MAS)  

Marker assisted selection (MAS) is a magnitude of both molecular and traditional genetics. The 

genes that control our traits of interest can be identified [Dekkers, 2004]. MAS have become 

precious tool for the selection of organism that has our traits of interest like color, quality and 

disease resistance etc. Identification of desirable and undesired traits can be done very precisely 

at their early stages of development [Stuber, 1999].   



 

 

The technique of marker assisted selection entirely depends upon “markers”. Marker is a piece of 

DNA that has specific sequence of nucleotides and use to identify our gene of interest. In 

molecular marker technology MAS become popular and widely use with great speed and 

precision. After identification of desired genes, QTL and gene mapping becomes facilitated by  

DNA markers. Quantitative trait loci detection is a remarkable achievement of DNA markers 

[Dhanasekaran et al, 2001].  

There are three major types of molecular markers that are,  

Morphological markers, Biochemical markers and Molecular markers  

The most effective and commonly used technologies as markers are restriction fragment length 

polymorphism (RFLP), simple sequence repeat (SSR) and single nucleotide polymorphism 

(SNP).   

Restriction fragment length polymorphisms (RFLP) were the pioneer markers used to detect 

genetic variability among organisms. RFLP uses restriction enzymes for the breakdown of DNA 

molecules under study and locate the regions associated to a trait. After digestion of restriction 

enzyme the formed DNA fragments may be in millions with the length varies in thousands. This 

feature makes difficulties in the identification of our interested DNA fragment so southern 

blotting technique developed for visualization.  

Simple sequence repeats (SSR) or Microsatellites are the reoccurring units of 2 to 6 

nucleotides that are present in entire genome of an organism. One example of such repeated 

sequence is ATATATAT. They are polymorphic in nature due to which they are very useful.  

They are successful markers used in wide range of analysis in many science disciples.  

Single nucleotide polymorphisms (SNP) present more than 1 percent in an organism’s DNA.  



 

 

Mostly they are present outside regions of our genes of interest so less in quantity. Proteins are 

present about 3 to 5 % of DNA in an organism. SNP’s are also play vital role in the detection of 

gene of interest because they are directly attached to our trait [Lodish, 2000].  

There are many advantages of molecular markers but the major one is to analyze a specific trait 

at early stages like embryo stage in the plant seeds.  

GENE MAPPING  

Gene mapping is the process of finding the position of genes on the chromosomes. This 

technique was developed by D.H Morgan and his student in 1911.  The paper is published in 

1913 in which they study first time the genetic map of chromosome X of Drosophila 

melanogaster [Sturtevant, A.H 1913]. Genetic mapping depends upon the phenomenon of 

“crossing over” of chromosomes. In the process of crossing over the exchange of chromosome 

segments occur between homologous chromosomes. The affinity of two genes to reunite is the 

way to measure the linkage and distance on the genetic map [Cheema, 2009]. It is very critical 

step to find the genes of genetic diseases but once they locate it is easy to sequence DNA and 

study its product which is in the form of protein [Jansen, 2001].  

There are mainly two types of genome mapping. One is genetic mapping while other is physical 

mapping. Genetic mapping only work by using the linkage analysis to find out the relative 

location of two genes on a single chromosome. It is also known as linkage mapping. On the other 

hand Physical mapping also determine the position of gene on chromosome by using all 

possible related techniques or information.  

Linkage analysis is a key step to determine genome mapping particularly genetic mapping.  

Actually genetic mapping mostly hold on the linkage between “loci” and we say them linked if 

loci are inherited together to the next generation [Gupta, 1999]. The recombinant frequency 



 

 

determines the linkage of two loci which depends upon the distance between loci and the 

position of crossover.  

PROTOCOL:  

Genetic mapping is very easy process. First of all take the tissues sample of interested organism 

and isolate the DNA by using various laboratory techniques. Now observe the particular pattern 

of nucleotide bases of interested organism. These particular patterns are referred as markers 

which are used to determine our desired thing.  DNA markers find the genes position of our 

interested traits which is possible due to recombination. The increased number of markers on 

genetic map gets better results as they are closely linked to our interested trait.  

There is a variety of application of gene mapping. One of the most remarkable is Human 

Genome Project. Moreover it is used in biology, plant sciences as map assisted breeding, disease 

association, gene cloning etc. The use of markers like RAPD, RFLP, SSR, SNP make the genetic 

maps more crowded which are generally range from hundreds to thousands in a linkage map 

[Yin et al, 2001].  

RNA INTERFERENCE  

RNA interference (RNAi) is also known as post transcriptional gene silencing (PTGS). It is a 

biological operation in which gene expression can retard by RNA molecules and it is possible by 

destruction of specific mRNA molecule. RNAi means to reduce the gene expressions by small 

RNA fragments. In 1998 Mello and Fire published a paper on RNAi to illustrate its processes. 

They are awarded with noble prize in physiology and medicine in 2006.  

RNAi is an important discovery hence it provides valuable approaches to evolution, functional 

genomics, in medicine and biotechnology. It also play vital role in cellular mechanisms that give 

viral immunity and controls gene expressions. Recently studies shows that RNAi holds important 



 

 

role in epigenetic which is a crucial factor of evolution. It can suppress the genes temporary or 

permanent and also play role in the formation of heterochromatin. Furthermore the application of 

RNAi covers treatment of cancer, viruses and heritable diseases. In plants, Drosophila and C 

elegans to create viral immunity RNAi plays key role.    

Gene expression controls by two processes of DNA and RNA, transcription and translation. 

Transcription is the incorporation of DNA information into mRNA while translation uses this 

mRNA information for the synthesis of proteins. There are two types of small RNA molecules 

that plays central role in the process of RNAi that are microRNA (miRNA) and small interfering 

RNA (siRNA). siRNA is short segment of about 20 nucleotides. Actually RNAs are the 

immediate output of the genes and they combine with a specific mRNA molecule and control 

their activities. The process of gene silencing by RNAi starts by an enzyme “Dicer” that breaks 

long double stranded RNA molecule into short double strands known as siRNA. Then these 

siRNA unwinds to two single stranded RNAs which act as passenger and guide strands 

respectively. The passenger strand then ruined and guide strand merged into RNA induced 

silencing complex (RISC). Mostly we focus on post transcriptional gene silencing which 

proceeds when guide strand combines with complement mRNA and break it by “Argonaute”.  

Argonaute is a catalytic part of the RNA induced silencing complex (RISC).  

 

ZINC FIGURE NUCLEASES  

These are manually designed protein to cut a specific sequence of DNA. It comprises of two 

parts one is Zinc Finger which recognize specific sequence of DNA and other is nuclease that 

cuts the double strand of DNA. It introduces new era of plant breeding and act as a tool to create 

site specific mutations and site specific genes integration.  



 

 

This technology can be expressed for a short time interval in plasmid vector. Two genes inserted 

into the plasmid vector along with the piece of DNA or not can produce mutation. There are 

many methods of inserting ZFNs into host vector like Agrobacterium-mediated transfer, 

electroporation and transfection. There are three types of ZFNs and these are ZFN-1 ZFN-2 and 

ZFN-3  

ZFN-1:  

Genes that code for ZFN are inserted into plant cell without DNA repair template. ZFN binds to 

plant DNA at specific site and create double strand breaks (DSBs) at particular site. In response 

to this break natural DNA repair mechanism starts at non-homologous end and result in site 

specific mutation at one or more than one base pair.  

ZFN-2:  

Genes that code for ZNFs are inserted into plant cell along with the DNA repair template which 

is homologous to the target area. ZNFs bind with plant genome and create DSBs which is 

specific to the site. As a result of this break natural mechanism of repairing starts and creates site 

specific mutation along with the homologous recombination of one or two bases.   

ZFN-3  

Genes that code for ZNFs are put into plant cell along with the DNA repair template which is 

several kilo base pair long. As a result of this insertion site specific DSBs created. Inserted DNA 

segment which is homologous to flanking region of plant genome can easily be inserted in site 

specific manner.   

 

 



 

 

CISGENESIS  

It is genetic modification of plant genome by the introduction of a gene from the plant which is 

sexually compatible and we can made crosses with ease. The introduced gene has introns and 

promoter region. Since the gene which is used to create to variation is from compatible plant 

species so it does not change the gene pool of the recipient plant and no complications. This 

novel technique is overcoming the flaws of traditional plant breeding. In introgression breeding 

wild species of plant is crossed with the well-known cultivar. Wild plant passes not only the gene 

of interest into new generation but also deleterious gene since these are linked with our gene of 

interest due to linkage drag. This linkage can slow down the breeding process and breeders have 

to do many backcrosses to break the linkage and this take long time. On the other hand 

cisgenesis only select gene of interest and inserted into recipient plant genome. As a result 

breeding procedure can enhance. Introduction of apple scab disease resistance gene from a wild 

species is an example of cisgenesis which started as early in 19950’s [Hough et al, 1953; 

Schmidt & van de Weg, 2005].   

TRANSGENESIS  

It is also genetic modification of plant genome but the introduced gene is neither cross 

compatible nor close relative of that plant. Such introduced genes can change gene pool of the 

recipient plant. This will create new plant with new trait and this could not be accomplished 

through natural process or from the traditional plant breeding technique. This can affect the 

fitness of the plant and these effects can pass from next generation from gene flow in genetically 

modified plants and its wild relatives.  

  

 



 

 

 

 OLIGONUCLEOTIDE-MEDIATED MUTAGENESIS  

It is a technique which is used to create the site specific mutation and to make correction in plant 

genome. All these changes are created directly and solely through the effect of oligonucleotide.  

Many oligonucleotides are used to create site specific mutation and these are single-stranded 

DNA oligonucleotides [Campbell et al., 1989], RNA oligonucleotides [Storici, 2008], and triplex 

forming oligonucleotides [Simon et al., 2008].In vivo genetic modification has been successfully 

demonstrated in maize, rice, tobacco and wheat to make the plant insensitive to the action of 

specific herbicides. [Dong et al., 2006; Iida and Terada, 2005; Kochevenko and Willmitzer, 

2003; Okuzaki and Toriyama, 2004; Zhu et al., 2000]. Despite all these advantages it has also 

drawbacks like spontaneous mutation in somatic cells which create hindrance in the effect of 

Oligonucleotide-mediated mutagenesis.  

REVERSE BREEDING:  

It is a new plant breeding technique and is used to produce parental homozygous lines from any 

heterozygous plants. in this technique ability of homologous chromosomes to do crossing over is 

reduced or eliminated naturally or artificially. Chiasma formation failed in this case result in the 

formation of non-disjunction i.e. univalent segregate to same pole in abnormal fashion.  This 

results change in chromosome number which is termed as aneuploidy. Spores which are 

produced in such plants are genetically altered (aneuploidy). These plants are sterile in nature 

[Couteau et al., 1999; Hartung et al., 2007], more univalent more will be the sterility.  

In the second step spores obtained are used to produce double haploid plants. Anthers or 

unfertilized ovule are used for this purpose with the help of well-established protocol [Jain et al., 

1996]. These double haploids are homozygous in nature and selection is done for getting better 

homozygous parents to create again heterozygous plants (hybrid). We cannot trace back or 



 

 

reconstitute the homozygous plants from the hybrid ones with conventional breeding approaches 

but it can successfully be done with adoption of this technique.  

 

DNA MICROARRAY  

The term microarray brings revolution in molecular science. It is very useful tool for genomics 

study and to analyze the expression of millions of genes simultaneously [Sorin, 2003; Y Wang, 

2005; Yee]. In  traditional methods biotechnology works on “one gene one expression” but now 

the advance technology of microarray modifies this concept into “one gene multiple expression”. 

Microarrays are in verities according to their functions and specific combinations of their 

parameters like DNA microarrays, protein microarrays, cell microarrays and tissue microarrays.  

There is a complete protocol of microarrays which is not so simple and consists of many stages.  

It is a unique tool to manipulate millions of molecules in unique pattern and make possible the 

global picture of the substance under study [Sorin, 2003; C.Xiang 2000; DovStekel 2003]. It is 

very useful tool in many fields of life sciences like in medicine, biological research, medical 

diagnostics, drug discovery and development, toxicogenomics and viral pathogens etc.  

The DNA microarray is very important in molecular studies particularly in plant breeding 

programs. DNA microarrays are also known as DNA arrays, DNA chips or biochips. In early 

1990s the concept is present that mixing of more sample gives high resolution and results [Hay et 

al., 1991]. Roger Ekins is the first person who determines the theoretical bases of microarray 

dependent analysis [Ekins, 1987, 1989; Ekins and Chu, 1991, 1999; Ekins et al., 1990]. He uses 

the principle that to gain ultrasensitive detection of target, there must be use of high specific 

activity labels like fluorescence and sufficient “capture” means probes on a surface of microspot 

which have diameter of few microns (> 200 microns). This principle leads to the construction of 



 

 

microarray and each microspot determine separate target (analyte). This novel technology starts 

during half of the 1990s. In 1995 the first article on the application of DNA microarrays inn 

expression analysis published. It got more acceptances when a paper on gene expression 

measurement by DNA microarray published [Lockhart, 2000; Schena, 1999, 2002]. It has two 

major functions one is to determine the level of expression of genes and second is the 

identification of sequences of genes or gene mutation.   

PROTOCOL:  

DNA microarray consists of a network of little spots having arrested molecules and each spot 

represents different gene and known as arrays. An array is a particular designed arrangement of 

features. These arrays are mostly designed by printing the arrested molecules on a glass plate by 

robots. In the first step of using DNA microarray is the extraction of RNA from the cell because 

it tells about the activated genes. Now convert the RNA into probes by the formation of 

fluorescently labeledcDNAs. This will hybridized to their corresponding targets in microarrays.  

Usually control RNA samples are operated in the same array with two different dyes that are Cy5  

(red fluorescent dye) and Cy3 (green fluorescent dye) [Sorin, 2003; DovStekel, 2003; Stefano].  

The final step in DNA microarray is to develop clear image of the surface of hybridized array.  

Then scan the microarray and image formed by recording relative fluorescence between each dye 

on each spot.   

There are seven parameters that determine the nature of microarray technology that are probes, 

fabrication, targets, assays, signal read out, image processing, informatics. These are the steps 

that involve in the proper functioning of microarray.   

 

 



 

 

CONCLUSION:  

Modern techniques are the need of present and future era. The success is in the modification with 

the passage of time. Traditional methods eliminate and replace with modern technology in every 

field of life which is actually the need of time. Particularly in the field of plant sciences where 

old methods take a bundle of time in breeding programs, the modern techniques reduce the 

distances and sharpen the breeding program. All discussed techniques are useful and efficiently 

used in several science disciplines but the DNA microarray brings revolution in the area of 

biotechnology.  
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