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ABSTRACT:
         Bioinformatics is the new niche in Biotechnology, the new investment opportunity for Venture Capitalists, the new business opportunity for entrepreneurs; Biotechnology companies plan to diversify into Bioinformatics as a local extension of their business. 
        Bioinformatics is the symbol tic relationship between computational biological sciences. The ability to sort and extricate genetic codes from a human genomic database of 3 billion base pairs of DNA in a meaningful way is perhaps the simplest form of Bioinformatics.
         From  Deoxyribo Nucleic acid,

We  have  implemented  about DNA cloning.Cloning Contains some Organism:which reproducing a genetically identical off spring and 
Gene: Duplicating a nuclic acid sequence 

Without introducing mutuations.

       DNA Cloning is not a part of BIO-INFORMATICS but it is a tool to generate to generate the raw sequence stored in Databases such as GenBank . 

By this Cloning there were some researches had done and made some people and animals based on cloning 

Ex: Extinct Tasmanian tiger DNA inserted in mouse embryo. Through this cloning we are expecting a new generation. It is no doubt to say that so many varieties of lives will be produced through Cloning. Bioinformatics therefore offers to the researcher is an opportunity to discover how living systems metabolize, grow, combat disease, reproduce, and regenerate. The current knowledge represents only the tip of the iceberg. Exciting and startling discoveries are being made every day through Bioinformatics, which is building up an extensive encyclopedia from which life’s mysteries will be unraveled.
Aims of Bioinformatics:
The aims of bioinformatics are basically three-fold. They are:
· Organization of data in such a way that it allows researchers to access existing information & to submit new entries as they are produced. While data-creation is an essential task, the information stored in these databases is useless unless analyzed. Thus the purpose of bioinformatics extends well beyond mere volume control.

· To develop tools and resources that help in the analysis of data. For example, having sequenced a particular protein, it is with previously characterized sequences. This requires more than just a straightforward database search. As such, programs such as FASTA and PSI-BLAST much consider what constitutes a biologically significant resemblance. Development of such resources extensive knowledge of computational theory, as well as a thorough understanding of biology.

· Use of these tools to analyze the individual systems in detail, and frequently compared them with few that are related.
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               Fig; bio informatics

The Potential of Bio-informatics:
                 The potential of Bioinformatics in the identification of useful genes leading to the development of new gene products, drug discovery and drug development has led to a paradigm shift in biology and biotechnology-these fields are becoming more & more computationally intensive. The new paradigm, now emerging, is that all the genes will be known "in the sense of being resident in database available electronically", and the starting point of biological investigation will be theoretical and a scientist will begin with a theoretical conjecture and only then turning to experiment to follow or test the hypothesis. With a much deep understanding of the biological processes at the molecular level, the Bioinformatics scientist have developed new techniques to analyze genes on an industrial scale resulting in a new area of science known as 'Genomic'.

              The genomic discoveries are getting translated in to practical biomedical results through Bioinformatics applications. Work on proteomics and genomics will continue using highly sophisticated software tools and data networks that can carry multimedia databases. Thus, the research will be in the development of multimedia databases in various areas of life sciences and biotechnology. 
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  Fig: potential bio-informatics

Applications of bioinformatics:
       Real world applications of bioinformatics: The science of bioinformatics has many beneficial uses in the modern day world. These include the following:
Molecular medicine: The human genome will have profound effects on the fields of biomedical research and clinical medicine. Every disease has a genetic component. This may be inherited or a result of the body's response to an environmental stress which causes alterations in the genome (e.g. cancers, heart disease, and diabetes). 
          

This new knowledge of the molecular mechanisms of disease will enable better treatments, cures and even preventative tests to be developed. The applications in this field include:
1. More drug targets 
2. Personalized medicine
3.Preventative medicine
4.Gene therapy

Microbial genome applications:
         Microorganisms are ubiquitous, that is they are found everywhere. They have been found surviving and thriving in extremes of heat, cold, radiation, salt, acidity and pressure. They are present in the environment, our bodies, the air, food and water. 
Agriculture:
            The sequencing of the genomes of plants and animals should have enormous benefits for the agricultural community. This specific genetic knowledge could then be used to produce stronger, more drought, disease and insect resistant crops and improve the quality of livestock making them healthier, more disease resistant and more productive

Animals:
                 Sequencing projects of many farm animals including cows, pigs and sheep are now well under way in the hope that a better understanding of the biology of these organisms will have huge impacts for improving the production and health of livestock and ultimately have benefits for human nutrition.
Why is bioinformatics important?
                   The greatest challenge facing the molecular biology community today is to make sense of the wealth of data that has been produced by the genome sequencing projects. Traditionally, molecular biology research was carried out entirely at the experimental laboratory bench but the huge increase in the scale of data being produced in this genomic era has seen a need to incorporate computers into this research.
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             Fig: MIT-Designed bio-suit

              The first challenge facing the bioinformatics community today is the intelligent and efficient storage of this mass of data. It is then their responsibility to provide easy and reliable access to this data. The data itself is meaningless before analysis and the sheer volume present
makes it impossible for even a trained biologist to begin to interpret it manually. 

                          There are three central biological processes around which bioinformatics tools must be developed: 
· MIT University has introduced            Bio-Suit for Testing Bio-Informatics.
· DNA sequence determines protein sequence 

· Protein sequence determines protein structure 

· Protein structure determines protein function 

     Mutations of Bioinformatics:
                 There are about 4,000 hereditary diseases that seem to be caused by a defect in a single gene somewhere in the genome. Although it is not always the same defect - it could be an addition, a deletion, or a repeat of one or more base pairs - it is a defect in just one gene. The sequence of base pairs is different from "normal." For instance, the cystic fibrosis gene is a 250,000 base pair gene and the only thing different from disease-causing and normal genes is that one base pair triplet is missing out of the middle.
        
Normal Strand of DNA                 [image: image6.png]




 HYPERLINK "http://darwin.nmsu.edu/~molbio/diabetes/m-enzyme.html" 
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         Mutated Strand of DNA
       Although researchers still look for a single gene that could be the cause of a problem, emphasis is now being placed on more complex diseases, like heart disease, cancer, psychiatric disorders, and diabetes, where there are almost surely multiple genes involved. While the initial thrust of the genome project is to sequence and identify genes, researchers are already gearing up to use this information in the study of diseases.


As the HGP continues, genes involved in various diseases will be found, and it will be determined how greatly those genes contribute to the diseases. Medical practices will be radically altered when powerful new clinical technologies based on DNA diagnostics are combined with information emerging from genome maps. Emphasis will shift from treatment to prevention. 

DNA:
            Deoxyribo Nucleic acid, a chemical found primarily in the nucleus of cells. DNA’s function as the sole bearer of genetic information in bacteria was demonstrated by Oswald Avery in 1944.DNA carries the instructions for making all the structures and materials the body needs to function. The material inside the nucleus of cells that carries genetic information. The scientific name for DNA is deoxyribonucleic acid.

                     It is a nucleic acid that carries genetic information on cell growth, division, and function. DNA consists of two long strands of nucleotides twisted into a double helix and held together by hydrogen bonds. The sequence of nucleotides determines hereditary characteristics. It is the genetic material of living organisms; the substance of heredity. It is a large, double-stranded, helical molecule that contains genetic instructions for growth, development, and replication. The rungs of this double helix are made of base pairs. It is the molecule that encodes genetic information in the nucleus of cells. It determines the structure, function and behavior of the cell. DNA is a double-stranded molecule held together by weak bonds between base pairs of nucleotides. The four nucleotides in DNA contain the bases: adenine (A), guanine (G), cytosine (C), and thymine (T).

5' C-G-A-T-T-G-C-A-A-C-G-A-T-G-C 3'

     |   |   |   |   |    |   |   |   |   |    |    |   |   |   |

 3' G-C-T-A-A-C-G-T-T-G-C-T-A-C-G 5'

               Vertical lines between two strands represent the forces between them as shown above. The A-T and G-C pairs are called base-pairs (bp). The length of a DNA molecule is usually measured in base-pairs or nucleotides (nt), which in this context is the same thing. 

Structure of DNA
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DNA Cloning:
    Cloning is commonly known as the Process of asexually producing a group of cells (clones), all genetically identical from a single ancestor .Here it refers to the use of DNA Manipulation procedures to produce identical copies of a single gene or segment of DNA through recombinant DNA Technology.
          Large Collections of DNA Fragments inserted in expression vectors are stored in Clone Libraries from which scientists can readily buy the necessary material for their genetic research.
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      Fig: Structure of cloning a baby
Examples of DNA cloning:

              We have explained two best examples about DNA cloning.
1. Extinct Tasmanian Tiger DNA inserted in mouse embryo
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Fig: The extinct Tasmanian Tiger (Thylacine).    
Researchers have made a breakthrough in cloning extinct species by inserting Tasmanian Tiger DNA into a mouse embryo. The Tiger was hunted to extinction by settlers on the Australian island state of Tasmania during the 19th century. The last known thylacine died at Hobart Zoo in 1936.                 2.CloningofMammoth:[image: image11.jpg]



Fig: Cloning of Mammoth 

Teruhiko Waka Yam and his colleagues at the Institution Laboratory for Genomic reprogramming in Japan that they were able to create clones of mice that had seen frozen for 16 years.
                     This research has enormous potential for many applications including the development of new biomedicines and gaining a better understanding of the biology of extinct animals.
RNA (Ribose Nuclic Acid):
           A nucleic acid found in all living cells plays a role in transferring information from DNA to the protein forming system of the cell. A long linear polymer of nucleotides found in the nucleus but mainly in the cytoplasm of a cell where it is associated with microsomes it transmits genetic information from DNA to genetic material of some viruses. A nucleic acid similar to that of DNA to genetic  material of some viruses. A nucleic acid similar to that of DNA, thought the deoxyribose acid is replaced with ribose sugar and all thymine bases are replaced with uracil.RNA is a vital component of protein synthesis as it is able to read the genetic blueprint found in DNA to make.
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              Structure of RNA
Common Structure of DNA and RNA is: 


Both DNA and RNA having the common structure. 

· The RNA having the single and the DNA having the Nitrogenous base pairs.

· The RNA having the single and the DNA having the duel Sugar phosphate backbones.
·  DNA is made up of ATCG’s nucleoidies and RNA is made up of AUCG’s nucleoidies. RNA is also single standded.
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Software specifications
 Hardware requirements:

16 MB RAM
Processor–Celeron(or more)
Software requirements:
 Operating system
                     – Windows 98(or more)          

 Software - Java (jdk 1.3 or more than this version) Oracle –8i
CONCLUSION:
            “Involving Computers to know the blue-print of life”.                 
 The system is based on the operation of computational Biology researcher’s perspective.                  
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              Fig: Computational biology

            This system assumes that the section contains the only FASTA format files. It may be extended to various protein file formats with little bit of modification.

         The current developed in Java, which allows platform independence and fully support for WEB BASED applications. In future this system can be easily upgraded to a full web based system with little amount of effort.

SCOPE FOR FUTURE ENHANCEMENTS:
· This can be extended to suit for more protein file formats like EMBL, DDBJ, and BLAST.

· It can be updated to a full WEBBASED system.

· It can be extended to a system which can generate for any number of sequences.
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