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MýSÆý‡*²Ë$ l B¨ÐéÆý‡… l f¯]lÐ]lÇ l 17 l 2016 B. Rajendra Subject Expert, Hyderabad



Unit V Chapters 11 & 12 Biotechnology and Biotechnology and its applications both chapters are included in Unit-V. Biotechnology is entirely involved with technical methods of simple concept. Concept is genetic code is universal. Any gene from any organism when introduced into another organism it expresses in the form of a protein. This can be achieved by selecting a gene from one organism and introduced into the another organism. The gene has to be isolated and with the help of a vector it has to be introduced into another organism. The recipient of the gene is called transformed cell. This can be multiplied in fermentors to get the product. Every step requires a technique and skill. For the student it will be fascinating but when it comes to the different techniques it will be difficult to understand. This is mostly because there is no universal technique. Many different techniques can be employed at every step. Student need not worry if he cannot understand every step clearly. In text book it is explained very briefly. Students have to read at least 3 times to get an idea to write an essay on this topic. For IPE this chapter is very important. No student should leave this chapter as a choice. Weightage for this chapter is 16 marks. Two LAQs are there from this chapter. One will be given in the examination. Both questions together complete the chapter. It will cover the all the SAQs and VSAQs. Students should learn to write the sub-headings first in the examination and each sub-heading can be explained with ten sentences. In the two LAQs most of the information is common. It is better for the student if he practices at home writing these two LAQs. In writing "Tools of recombinant DNA technology" much stress should be given for Restriction Enzymes and vectors.



TS EAMCET 2015 1. Tobacco plant resistant to Meloidogyne incognita were developed using a method of cellular defense which relates to 1) Activation of specific RNA 2) Silencing the translation of specific mRNA 3) Silencing the transcription of specific mRNA 4) Activation of specific tRNA 2. Match the following. List- I A. Vector B. Downstream processing



It is explained very briefly



For EAMCET these two chapters together may get generally 2 questions. Generally question will be of easy nature. Plasmid pBR322 diagram should be remembered thoroughly. Questions can be asked on this diagram. Problems on the probability of restriction sequences are also important. From the application chapter only direct questions can be asked. If the Biotechnology chapter is well prepared for the IPE it also helps for EAMCET. Important LAQs for IPE 1. Explain briefly the various processes of recombinant DNA technology. 2. Give a brief account of the tools of recombinant DNA technology. Important SAQs for IPE 1. Write short notes on restriction enzymes. 2. Give an account of amplification of gene of interest using PCR. 3. What is a bio-reactor? Describe briefly the stirring type of bioreactor. 4. What are the different methods of insertion of recombinant DNA into the host cell? 5. List out the beneficial aspects of transgenic plants. 6. Give a brief account of Bt cotton. Important information for EAMCET



Application of technical aspects to living organisms or cell systems to improve their efficiency for the welfare of human beings is broadly called as biotechnology. ❖ Herbert Boyer studied on restriction enzymes of E. coli. ❖ Cohen perfected the technique of isolation of plasmids and reintroduction into the bacterial cell (Salmonella typhimurium). ❖ Genetic engineering and Tissue culture are two major techniques of present biotechnology. ❖ Problems in conventional and C. Cry II Ab D. Transposons List-II I. Resistant to cotton bollworm II. Mobile genetic element III. Controls corn borer IV. Ti plasmid V. Purifying protein in biopharmaceuticals A B C D 1) IV V I II 2) IV V II III 3) III V IV II 4) IV II I V Answers: 1) 2;



2) 1.
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traditional breeding can be overcome by genetic engineering. Selective insertion of selected genes is possible in genetic engineering. Without selective insertion of the gene into another organism multiplication of the gene may not possible as it mutates the host. "Origin of replication" is a sequence of DNA responsible for initiation of replication. Multiplication of alien gene in the host into many copies is called cloning of the gene. Boyer and Cohen for the first time constructed an artificial recombinant DNA molecule. They have done this in Salmonella typhimurium plasmids by introducing antibiotic resistant genes into the plasmids. Recombinant plasmids transferred to E.coli bacteria and cloned in the bacterium. The three main steps are follower in modifying an organism: Identification of DNA with desirable gene, introducing into the host, maintenance of the gene in the host and transfer it to the progeny. In response to the infection by a bacteriophage bacteria produces two enzymes. Methylation of its own DNA for protection and restriction enzyme to cut the phage DNA. Restriction enzymes recognize specific palindromic sequences. Palindromic sequences are reverse repeats.



AP EAMCET 2015



1. Identify the steps that are involved in PCR A. Denaturation B. Annealing C. Extension D. Downstream processing 1) B, D, C 2) A, D, B 3) A, B, C 4) A, C, D 2. In insertional inactivation of βgalactosidase gene, the bacteria in which colonies have 1) Non-recombinant plasmid 2) Recombinant plasmid 3) No plasmid 4) Linear foreign DNA Answers: 1) 3; 2) 2.
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4 to 6 nucleotide sequences constitute restriction sites. Restriction sites are cut by these enzymes resulting in staggered ends. Same enzyme must be used on donor and recipient DNA to develop complementary base pairing. EcoRI is restriction enzyme obtained from Escherechia coli strain RY 13. The nomenclature is abbreviations of generic, species, and strain of the bacterium and chronological number of the discovered enzyme. Probability of finding a 6 nucleotide stretch is one in 4096 nucleotide stretch (1/4)6. A 4 nucleotide stretch is one in 256 nucleotide stretch (1/4)4. The sticky ends can be joined by DNA ligase. Ester bonds between nucleotides on the back bone of DNA and hydrogen bonds between the two strands of DNA are identified by the restriction enzymes. Same are ligated by the DNA ligase. Vectors are the DNA used to carry the fragment of foreign DNA into the host. Vectors are also used to multiply the foreign DNA in the host. These are cloning vectors. Plasmids and phages are natural vectors. Cosmids, artificial chromosomes act as artificial vectors. pBR322, pUC 19,101 are artificial chromosomes. BR is scientists names Boliver and Rodriguez. UC is University of California. Artificial plasmids or natural plasmids must have a gene "ori" for replication, without which it can replicate. Plasmid vectors also must have restriction sites for the activity of restriction enzyme.
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Only one restriction site for one restriction enzyme must be present. More restriction sites for single enzyme results in many cuts and decreasing the probability of formation of recombinant. Vector must be with low molecular weight. Selectable markers must be present for screening the recombinants. In artificial plasmid pBR322 single restriction sites for 8 different restriction enzymes are present. Two antibiotic resistant sites are present one each for tetracycline and ampicillin. Restriction site for BamHI and Sal I falls within tetracycline resistant site. Restriction site for Pvu I and Pst I falls within ampicillin resistant site. Pvu II falls within "rop" site. rop gene codes for proteins involved in replication of the plasmid. In plants Agrobacterium tumefaciens is used to deliver genes into the plants. It shows tumor inducing Ti plasmid. T-DNA is part of Ti plasmid that transfers tumor inducing gene. It is also responsible for the production of chemicals required for the pathogen. Retroviruses are used to transfer gene in animals. These are disarmed before using them as vectors (Removal of disease causing genes). Competent bacteria are the bacteria capable of taking foreign DNA by transformation. Calcium increases the competence by developing pores in the wall of the bacterium. Different enzymes are used in degrading outer wall of the organisms-cellulase in plants, chitinase in fungi, lysozyme in gram positive bacteria etc.
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