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	                                                  Part A                                  10 x ½  = 5       
           	Choose the correct answer

1. Restriction enzymes of different organisms that recognize the identical sequence of DNA is called ______.
1. Isoschizomers       b. Alloschizomers   c. Autoschizomers    d. Mesoschizomers

1. Separation of individual strands of a duplex DNA yielding single stranded DNA is called _______.
1. Resaturation         b. Denaturation        c. Renaturation      d. Regeneration

1. A small, circular DNA molecule used as a vector to transmit foreign DNA is a _____
1. Plasmid                b. Prion                c. Liposome               d. Lipofectin

1. One of the standard cloning vector widely used in gene cloning is  _____.
a. Ti plasmid              b. EMBL 3            c. PBR 322                 d. EMBL 4

1. The technique that utilizes probes to detect specific DNA sequences is known as ____
1. Southern blot        b. Northern blot    c. Western blot         d. Eastern blot

1. Northern blotting is the specific technique for the identification of  ________
1. DNA                    b. RNA                  c. Protein                   d. Lipid

1. The following one is used as a disinfectant in tissue culture laboratory _______
a. Hypochlorites          b. Phenolics          c. Alcohol                d. Water

1. A culture raised directly from cells taken from an organism is known as _______.
a. Primary cultures     b. Secondary cultures    c. Tertiary cultures   d. Sub-cultures

1. Monoclonal antibodies recognize a single _______.
1. Antigen                 b. Epitope              c. B cell                     d. Bacterium

1. Transgenic mice was first developed by  ________.
1. Ralph Brinster       b. Temin              c. Baltimore              d. Rudolf Jaenisch


                                                

                                            Part- B                               5X4=20
Answer the following.
                  Answer should not exceed 200 words or one page
         11.a) List out any ten important landmarks in the history of biotechnology.
(or)
               b) Compare endonuclease with exonuclease.
        12. a) Discuss phagemids and its advantages.
                       (or)
             b) Categorize the advantages of M13 mp vectors.
       13.a)  Enumerate the steps involved in polymerase chain reaction.
                                               (or)
            b) Mention the steps involved in Southern Blotting technique.
       14.a) Write a short note on cell line culture and its applications.
                                               (or)
            b) What are stem cells? Mention the types of stem cells.
       15.a) Explain the production of vaccines using transgenic technology.
                                               (or)
            b) Write a note on transgenic mice.
                                                                        Part- C                                                 5X7=35
                                                        Answer the Following
                                     Answer should not exceed 600 words or three pages.
      16.a) Elaborate the different types of restriction enzyme used in genetic engineering.
                                               (or)
          b) Schedule the account of alkaline phosphatase and polynucleotide kinase. 
    17.a) Elucidate gene cloning techniques in Eukaryotes.
                                                          (or)
        b) Highlight transposons as vectors, its types and significance.
   18.a) Appraise in detail the steps involved in RFLP.
                                              (or)
       b) Summarise in- situ hybridization .
   19a) Record in-vitro cell culture of animal cell.  
                                           (or)
        b) Discuss the types of animal tissue culture media.
   20.a) Focus a detailed account on production and its applications of monoclonal antibodies.
                                            (or)
        b) Categorize about the IPR and protection.
***********
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Biotechnology
Part -A                                                                                                  
                                                        Choose the correct answer 
1. a)  Isoschizomers  
1. b) Denaturation    
1. a) Plasmid 
1. c) PBR 322                  
1.  a) Southern blot        
1. b) RNA 
1. a) Hypochlorites          
1. a) Primary cultures     
1.  a) Antigen
1.  d)  Rudolf Jaenisch
                                                                      Part- B                                                         
Answer the following. Answer should not exceed 400 words or two pages.
1. a) i) to produce more food for the growing population using the available land ii) to raise disease resistant high yielding varieties of crops iii) to introduce harmless biofertilizers instead of chemical fertilizers iv) to introduce biocides in agriculture v) to preserve germplasm of plants, animals and microbes vi) to produce pharmaceutical products to treat serve disease in man and animals vii) to produce biofuels of reducing the feeling of forest trees for fuel wood viii) to make use of various microorganisms in food making and preservation of the food ix) to employ microorganisms in the extraction of minerals from their ores x) to minimise pollution hazards. 

b) The main difference between endonucleases and exonucleases is that endonuclease cleaves nucleic acid strand at the middle whereas exonucleasecleaves nucleic acid strands from the ends. Endo-nuclease cuts between the nucleotide chain whereas exonuclease cuts from the end of the nucleotide chain. Exonuclease cleaves the phosphodiester bonds of the polynucleotide chains either at 3' or 5' end whereas endonuclease cleaves the phosphodiester bond that is present within the polynucleotide chain. Endonucleases and exonucleases are two types of nucleases, which cleave nucleic acids by hydrolyzing the phosphodiester bonds between nucleotides. Endonucleases cleave the polynucleotide chain in the middle whereas exonucleases cleave the polynucleotide chain at the ends.

    12. a) A phagemid is a hybrid vector that has origin of replication from a plasmid and a λ phage DNA. It is constructed by inserting a linearised plasmid DNA into a cleaved λ DNA. This process is generally known as lifting the plasmid. The λ DNA serves as a site for homologous recombination with chromosomal DNA of E.coli. Besides this, helps for in vivo multiplication of phage particles that have recombinant phagemids. The plasmid portion is responsible for the independent existance of the phagemid in E.coli. It may be released free in E.coli. eg. λ ZAP. λ ZAP consists of λ structural genes. Ampr gene, Lac Z/ gene, T3 RNA polymerase promoter, MCS, T7 RNA polymerase promoter, and λ attachment site. Recombinant λ ZAP is packaged into λ phage head and the recombinants phages are allowed to infect E.coli along with a helper virus M13. As a result the recombinant λ ZAP enter the E.coli and behaves like a plasmid. 
Advantages of Phagemids 
         1. Phagemids can be maintained as plasmids or phage particles in E.coli. 
         2. The desired gene can be integrated into chromosomal DNA of E.coli using phagemids. 
        3. Plasmid portion can be released free as a plasmid from a recombinant phagemid after  introducing it into an E.coli strain. 
         4. The phages having recombinant phagemids can be stored easily for a long time. 
. 
  b)   1. The M13 RF exists in a large number. So RFs can easily be isolated and purified for gene cloning. 
        2. As M13 is a filamentous phage, relatively large DNA segments can be packed in phage particles. No strict size limit for DNA to be cloned. 
        3. As the vectors have multiple cloning sites, DNA segments with different types of cut-ends can be cloned. 
       4. All fragments of a foreign DNA can be cloned at once by shortgun cloning. 
       5. E.coli cells containing rDNA can easily be selected by growing the cells in X-gal agar medium. 
      6. The host cell has not been lysed while releasing mature phages. 
      7. Single stranded DNAs with identical sequence can be isolated for DNA sequencing. 

13.a) Polymerase Chain Reaction (PCR) – in vitro amplification of DNA by repeated cycles of strand separation and polymerization – primer annealing- polymerase actrivity- varients of PCR- single sided PCR- inverse PCR- random PCR- RT- PCR- rapid amplification of cDNA ends- introduction of restriction sites.
       b) E.southern in 1975 devised this technique to separate DNA fragments of an organism based on their size. This method is also called Southern transfer. It includes the following steps: 
1. The source DNA is cut with a restriction enzyme to generate many small DNA fragments which differ in their in their size. 
2. The restriction digest is electrophoresed in agarose gel to separate the DNA fragments depending on their size. 
3. The electrophoresed agarose gel is immersed in a depurination buffer (0.25M Hcl) for 15 minutes to remove dye components. The gel is then washed with water. 
4. It is then immersed in a denaturation buffer containing 0.5m NaOH and 1.0MNaCl, for 15 minutes. This alkaline buffer denatures the duplex DNA into single strands. The gel is washed with water. 
5. The gel is then kept immersed in a neutralization buffer to lower the pH upto 8. 
6. A stack of filter paper is placed in a banking dish and SSC solution is poured into the dish upto 2/3 height of the filter stack. 
7. The pre-treated agarose gel is transferred on the filter stack. A nitrocellulose filter or nylon membrane is placed on the Whatman filters. At the top a glass plate is placed. A proper weight is given to the glass plate by placing a weight. The experimental set up is kept as such for 4-8 hours. When the SSC moves to the top layers of filters, it picks the denatured DNAs in the gel to the nitrocellulose filter. 
8. The nitrocellulose filter is baked in between filter papers at 800 c for 2 hours. 
9. It is then placed in a heat resistant bag containing a pre hybridization solution. 
10. The pre hybridization solution is taken out from the bag. The bag is refilled with a hybridization solution and radioactive labelled DNA probe or RNA probe. After sealing, the bag is kept at 420C for 4-8 hours for hybridization. The probe hybridizes the complementary DNA strand on the filter to form a DNA-DNA hybrid or DNA-DNA hybrid. 
11. The nitrocellulose filter is taken out and washed with a wash solution to remove unbound probes. 
12. Autoradiogram is taken by exposing the nitrocellulose filter to an x-ray film.

  14. a) A cell line - permanently established cell culture -will proliferate indefinitely given appropriate fresh medium and space. Lines differ from cell strains - become immortalized. Cell culture - process where cells (animal or plant cells) - removed from the organism and introduced - artificial environment - favorable conditions - growth. This allows for researchers - study and learns more about the cells. Immortal cell lines are often used in research in place of primary cells. They offer several advantages, such - are cost effective, easy to use, provide an unlimited supply of material and bypass ethical concerns associated - use of animal and human tissue. Animal cell cultures are used to replicate the viruses instead of animals - production - vaccine. Cell culture can - used to detect and isolate viruses, - study growth and development cycle - viruses. It - used to study the mode of infection. Cell culture is one - major tools used - cellular and molecular biology, providing excellent model systems - studying the normal physiology and biochemistry of cells (e.g., metabolic studies, aging), - effects -different toxic compounds - cells, and mutagenesis and carcinogenesis.
            b) Stem cells are cells that can differentiate into other types of cells, and can also divide in self-renewal to produce more of the same type of stem cells. In stem cell transplants, stem cells replace cells damaged by chemotherapy or disease or serve as a way for the donor's immune system to fight some types of cancer and blood-related diseases, such as leukemia, lymphoma, neuroblastoma and multiple myeloma. These transplants use adult stem cells or umbilical cord blood.
 		Types of Stem Cells
1. Embryonic stem cells.
1. Tissue-specific stem cells.
1. Mesenchymal stem cells.
1. Induced pluripotent stem cells.

    15.a) 1. Insulin is a hormone secreted by the beta cells of the islets of Langerhans of Pancreas. It is essential for oxidation and utilization of blood sugar and for the maintenance of proper blood sugar level. Inadequate secretion of insulin leads to hyperglycemia ( higher blood sugar level ) . This Condition is said to be diabetics. Insulin reduces blood sugar level and promotes glycogen metabolism in liver and muscles. It also reduces the breakdown of cellular proteins. Further it increases the resistance towards infectious diseases. The treatment of diabetics by injecting insulin is named insulinotherapy. 
            2.  Interferons is a protein produced by cells when they are infected by a virus for the first time, and protects the cells against the second viral infection. Isaacs and Lindermann first insolated interferons from the blood of patients suffering from viral attack, in 1957. Interferons are very small protein molecules with the molecular weight of 20,000- 34,000 daltons. They are sensitive to proteolytic enzyme such as tyrosine. Once an interferon is produced in a host, it acts only in the same species in which it was produced . It cannot act in other species. interferons are produced against heat denatured viruses also . 
        Types of Interferons 
       Interferons are divided into three groups on the basis of their antigenic and physicochemical properties. They are 
        1. a – Interferon ( IFN – α ) 
        2. B- Interferon ( IFN – β ) 
        3. x – InterFeron ( IFN – λ )

       b) Transgenic animals (commonly mice or rats) are those that have had their DNA altered through the addition of a foreign gene. Transgenic mice have historically been the preferred species for in vivo research and animal models of human diseases such as cancer. Genetically modified mice are used extensively in research as models of human disease. Mice are a useful model for genetic manipulation and research, as their tissues and organs are similar to that of a human and they carry virtually all the same genes that operate in humans.
                                                                        Part- C                                                        
Answer the Following. Answer should not exceed 800 words or four pages.
16.a) The nuclease enzyme that cuts the DNA at a unique sequence, is called restriction  endonuclease. These are also known as molecular knives,molecular scissors, restrictionenzymes or molecular scalpes. The sequence recognised by the restriction enzyme to cut the DNA is called restriction site, restriction endonuclease site or recognition site. The recognition site consists of 4-8 base pairs. The enzyme breaks two phosphodiester bonds, one in either strand of the duplex DNA to cut the DNA. The 3/ cut end has a free –OH group and the 5/ cut end has a phosphate group. Some restriction enzymes recognize palindromic sequences to cut DNAs, but some others recognize nonpalindromic sequences. The genome of an organism has several restriction sites for one restriction enzyme. The distance between two adjacent restriction sites varies greatly. So a restriction enzyme produces several DNA fragments of different lengths while cutting the DNA. 
         Types of Restriction Enzymes 
The restriction endonucleases are grouped into three types. They are- 
i) Type I restriction endonucleases. 
ii) Type II restriction endonucleases 
iii) Type III restriction endonucleases 
The type I and III restriction enzyme recognize specific sequences in the duplex DNA but    cut the DNA far away from the recognition sites. So they are not useful for genetic 
engineering. The type II restriction endonucleases recognise specific sites and cut the DNA at the recognized sites. So they are much use in genetic engineering. Eg.EcoRI,HindIII,etc.

   b) 	Alkaline phosphatase- terminal phosphatase- 5’ end of DNA fragment- acts – DNA and RNA- molecular weight 140000 daltons- used to remove from linearised vector DNA0 prevents self annealing – vector DNA – radioactive p32- added to DNA- using alkaline phosphatase.
	Polynucleotide kinase- transfers – phosphate from ATP of dephosphorylated DNA or   RNA – used to rephosphorylate – vector dna in rDNA- DNA ligase- seal vector DNA and target DNA- used to transfer radioative p32 from ATP to dephosphorylated of DNA or RNA – labeling.

17.a)  Gene cloning involves many complex techniques. The simple method of gene cloning is discussed here with reference to insulin gene. It involves the following steps- 
i) Preparation of insulin gene 
ii) Preparation of plasmid into pBR322 
iii) Insertion of insulin gene into pBR322 
iv) Introduction of rDNA into E.coli 
v) Selection of recombinants 
      		  i) Lose of antibiotics resistance 
      		  ii) Colony hybridiziation 
       		 iii) Immunochemical method. 

   b) The DNA sequence that moves from one place to another within a genome is called transposon or transposable element. It is also known as jumping gene or selfish gene. During the movement of transposon, it replicates into two; one copy is retained at the original site in the genome. Each transposon is bound by inverted repeates on its either end. Transposons occur in prokaryotes and eukaryotes. They are present in E.coli, Drosophila, maize, etc. Transposons cannot replicate independently. When a plasmid carrying a transposon is introduced into a bacterium, the transposon may be incorporated into plasmid DNA or genomic DNA. During this movement, it picks up certain genes found close to it and transfers it to a new site. Consequently, a new combination of genes develops in the host cell. 
Transposons are of three types- 
i) IS elements 
ii) Complex transposons 
iii) Composite transposons 

1. IS Elements 
It is the simplest transponson consisting of less than 200 bp. It is bounded by inverted terminal repeats. It has genes for transposition enzyme. The terminal inverted repeats are necessary for the transportion. The IS elements have been numbered ISI, IS2 and so on. 
2. Complex Transposons 
The complex transposon consists of an antibiotic resistance gene and genes for transposition enzyme. It is bounded by inverted terminal repeats. Complex transposons are designated by Tn. They have been numbered Tn1, Tn2, Tn3 and so on. For example, Tn7 consists of streptomycin resistance gene and gene for transposase. 
3. Composite Transposons 
Composite transposon is the combination of central region of two insertion sequence (IS elements). It is delimited by terminal inverted repeats.eg Ty1 of yeast. 
Signification of Transposons 
Transposons help- 
            i) to transfer a foreign from one plasmid to another or from one organism to another one. 
           ii) to restructure a genome. 
           iii) to construct rDNAs for gene cloning. 
Transposons as Vectors 
Transposons based vectors place foreign stably in the chromosome of hot cells. Such vectors are constructed by inserting the antibiotic determinant of a transposon into a plasmid. For example, transposon based vector pNJ5073 is constructed by inserting Tn7 into the plasmid RPI. pNJ5073 is transposition defective, has but it streptomycin resistance and tetracycline resistance. A second vector is constructed by introducing Tn 7 into RSF 1010. The resulting vector is called pNJ9297. It acts as complement to the pNJ5073 and provides transposition function to it. A foreign gene is inserted into Hind III site of pNJ5073. The recombinant pNJ5073 along with pNJ9297 is introduced into E.coli by bacterial transformation. The recombinants are then selected by using antibiotics resistance property. 

18. a) Restriction Fragment Length Polymorphism (RFLP) is a molecular method of genetic analysis that allows individuals to be identified based on unique patterns of restriction enzyme cutting in specific regions of DNA. Restriction fragment length polymorphisms, or RFLPs, are differences among individuals in the lengths of DNA fragments cut by enzymes. Restriction enzymes are proteins that cut DNA at short, specific sequences called restriction sites. RFLP is also used in the determination of paternity or for tracing ancestry. Genetic Diversity: The technique can be used in studying evolution and migration of wildlife, studying breeding patterns in animal populations and the detection and diagnosis of certain diseases. The basic technique for the detection of RFLPs involves fragmenting a sample of DNA with the application of a restriction enzyme, which can selectively cleave a DNA molecule wherever a short, specific sequence is recognized in a process known as a restriction digest.

      b) In situ hybridization is used to reveal the location of specific nucleic acid sequences on chromosomes or in tissues, a crucial step for understanding the organization, regulation, and function of genes. The key techniques currently in use include in situ hybridization to mRNA with oligonucleotide and RNA probes (both radio-labeled and hapten-labeled), analysis with light and electron microscopes, whole mount in situ hybridization, double detection of RNAs and RNA plus protein, and fluorescent in situ hybridization to detect chromosomal sequences. DNA ISH can be used to determine the structure of chromosomes. In situ Hybridization. In situ hybridization (ISH) is used to map and order genes and other DNA and RNA sequences to their location on chromosomes and within nuclei. The technique is based on the principle that double-stranded DNA denatures on heating to single-stranded DNA.

19. a) Cell culture refers to the process by which cells are grown in a controlled artificial environment. In a cell culture technique, cells are removed from an animal or a plant, and grown subsequently in a favorable environment. For animal cell culture the cells are taken from the organ of an experimental animal. In vitro (meaning: in the glass) studies are performed with microorganisms, cells, or biological molecules outside their normal biological context. In contrast to in vitro experiments, in vivo studies are those conducted in living organisms, including humans, and whole plants. The animal cell culture media should be sterile, and isotonic to the culturing cells. The basis for the animal cell culture media is the balanced salt solution, which are used to create a physiological pH and osmolarity required to maintain the animal cells in vitro or in laboratory conditions.

      b) A culture medium is a nutrient solution containing all essential organic and inorganic ingredients required for the growth of animal cells. It is Sterile and isotonic to cell cytoplasm. The inorganic ions include sodium, potassium, calcium, magnesium, phosphorus and bicarbonate. Glucose is usually used as a carbon source to provide energy. Phenol red is being used as a pH indicator to visualize the pH change the cell growth. The organic supplements include 8 vitamins and 14 amino acids. Most animal tissue culture media, contain natural animal products such as blood plasma , blood serum or tissue extract . 
Animal tissue culture media are broadly divide into three types .They are - 
       1. Natural animal Ingredients 
     2. Complex media 
     3. Chemically defined media. 
     4. Eagle‘s Minimum Essential Medium (EMEM) 
     5. Fischer’s Medium  
     6. Medium No . 199  
     7. Medium No . 612  
     8. Medium No. 635
     9. Medium No 858
    10. Medium CMRL-1066

20. a) Monoclonal antibodies are very pure and specific to antigenic substances. Hence they have put into many practical uses in research, Clinical diagnosis of diseases and in the treatment of the diseases. Their overall applications are discussed briefly here under: 
      1. Monoclonal Antibodies as Research Tools 
            Monoclonal antibodies have been used as research tools in the fields of medicine, immunology, biochemistry, genetic engineering, carcinobiology and so on, Some of their research applications are given below: 
            a) In genetic engineering, monoclonal antibody is used to screen recombinants. 
           b) In immunological studies, MC As are used to identify various cell type involving in immune response and to detect interations among them. For this purpose MC As are raised against the cell surface antigens and used as makers to identify the cells. 
          c) The rejections of transplanted organs, especially kidney transplants, is associated with OKT -3 antigen present on the surface of T- cells. Monoclonal antibody against OKT -3 antigens is made and injected into the patient to supress the transplant rejection. The MCA named orthoclone OKT – 3 is mainly used for this purpose. 
         d) Monoclonal antibodies are used to determine the structure of cell membranes. 
         e) They are employed in serological classification of closely related bacteria, viruses and protozoans. 
         f) They are used in radioimmuno assay, ELISA and immuno florescence assay in research to identify and detect some target products. 
         g) MCA are used to detect the exact position of enzymes in the cells by using immunocytochemical methods. 
         h) MCA are being used to detect to classify enzymes. 
         i) Monoclonal antibodies are used in affinity columns to pick up proteins from the solution.  They   help to isolate and purify proteins and enzymes from solutions. 
2. Clinical Diagnosis 
Since 1979, monoclonal antibodies have been put in the clinical diagnosis of certain severe disease .MC As are used as diagnostic kits for – 
        i) Childhood diarrhea 
       ii) Malaria 
      iii ) Cancers in gastro – intestinal tract , pancreas , breast , uterus ,kidney ,Stomach , larynx ,    liver , bone and connective tissue . 
      iv) Leukaemias 
      vi) Veneral diseases caused by Nisseria gonorrhoea and Chlamydias 
      vii) Infections by herpes virus 1 and 2 
        Pregnancy can be detected in women as early as one or two weeks after conception using MCAs. 
3. Treatment of Severe Diseases 
The Cancers of lungs, breast, pancreas, etc. are cured by using monoclonal antibodies. Marx in 1982, in the US National Cancer Institute, made monoclonal antibodies against 33 - BT 
Some surface antigens of cancer cells. That institute has cured several cancer cases by injecting the MCAs. Simpson and Cioli (1982) have prepared MCAs against the surface antigens of some parasites. These MCAs are used to control the spread of Troponema Pallidom, Mycobacterium leprii , Haephilus influensae , etc . 
Hazards of MCAs 
Most of the mouse myeloma cells contain certain genes related to retroviruses. If monoclonal antibodies were prepared from such myeloma cells, the MCAs may have the dangerous viruses. The hazards of the viruses should be eliminated before using the MCAs . In order to prevent the viral hazards, the regulatory authorities approve MCAs for medicinal use after confirming that they are virus free. 

       b) Intellectual Property Protection is protection for inventions, literary and artistic works, symbols, names, and images created by the mind. Learn how you can protect your intellectual property by using: Patents, Trademarks, Trade Secrets, and Copyrights. Intellectual property rights refer to the general term for the assignment of property rights through patents, copyrights and trademarks. These property rights allow the holder to exercise a monopoly on the use of the item for a specified period. The first type of intellectual property right is a trade secret. All inventions generally start out as a trade secret of the inventor. ... To market your invention, you should protect your idea with one or more of the other types of intellectual property rights: patents, trademarks, and copyrights. Intellectual property protection is critical to fostering innovation. Without protection of ideas, businesses and individuals would not reap the full benefits of their inventions and would focus less on research and development.
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