4. PRINCIPLES AND PROCESSES OF BIO TECHNOLOGY
TWO MARK Questions:
1. Name the chemicals used in gene transfer.
	In the direct or vectorless gave transfer methods, the foreign gave interest is delivered into the host plant without the help of a vector.
Chemical mediated gene transfer:
	Certain chemicals like polyethylene glycol (PEG) and dextran sulphate induce DNA uptake into plant protoplasts.
2. Define – bioreactor.
	Bioreactor/ fermentor is a vessel or a container that is designed in such a way that it can provide an optimum environment in which microorganisms or their enzymes interact with a substrate to produce the required product.
	It is used for formentation process.
3. What is vectors?
	A vector is a small DNA molecule capable of Self- replication and is used as a carrier and transporter of DNA fragment which is inserted into for cloning experiments.
	Vector is also called “cloning velicle”  or “cloning DNA”.
4.what are plasmids?
	1. plasmids are extra chromosomal, self replicating ds circular DNA molecules, found in the bacterial cells in addition to the bacterial chromosome.
	2. plasmids contain genetic information for their own replication.
5. Define  - transposons.
	1. transposons are DNA sequence able to insert itself at a new location in the genome without having any sequence relationship with the target locus and hence transposons are called “ walking genes” or “ jumping genes”.
6. What is Biolistics?
	1. The foreign DNA is coated on to the surface of minute gold or tungsten particles (1-3 pem) and bombarded on to the target tissue or cells using particle gun (gene gun / micro projective gun / shot gun)
	2. Then the bombarded cells or tissues are cultured on selected medium to regenerate plants from the transformed cells.
7. Write about “ELISA”.
	1. ELISA – Enzyme Linked Immuno Sorbent Assay.
	2. ELISA – is a diagnostic tool for identification of pathogen species by using antibodies and diagnostic agents. Use of ELISA in plant pathology especially for weeding out virus infected plants from large scale planting is well known.
8. What is genome sequencing?
	The location of genes on the entire diploid chromosomes of an organism.
9. On the basis of genetic makeup, what is bar code?
	1. Barcode in genetic	term refer to the identify of the tascon based on its genetic makeup.
2. It is an optical, machine readable representation of data.
3. which describes about the characters of any plants or any objects.
10. What is PHB?
	1. Poly hydroxy butyrate (PHB) is a bio degradable biopolymers.
	2. It have several medical applications such as drug delivery, scaffold and heart values. They are bio compatible.
11. Define – Bio pharming.
	1. Bio pharming is the production and use of transgenic plants genetically engineered to produce pharmaceutical substances for use of human beings.
	2. This is also called “ Molecular farming or pharming “
		Example : - Golden rice.
12. What is called biopiracy?
	Biopiracy can be defined ad the manipulation of intellectual property rights laws by corporations to gain exclusive control over national genetic resources, without giving adequate recognition or remuneration to the original possessors of those resources.
13. Define – PCR.
	Polymerase chain reaction (PCR) is a common laboratory technique used to make copies of a particular region of DNA.
14.Define – recombinant DNA technology?
	Recombination carried out artificially using modern technology is called recombinant DNA technology.
	It is also known as gene manipulation technique.
Three mark questions:
1. What do you know about the word PBR 332?
	1. PBR 322 is a reconstructed plasmid and most widely used as cloning vector.
	2. It contains 4361 base pairs.
	3. In PBR, P denotes plasmid, B and R respectively the names of scientist bolivar Rodrigues who developed this plasmid.
	4. The number 322 is the number of plasmid developed from their laboratory.
	5. It contains ampR and tetR two different antibiotic resistance genes and recognition sites for several restriction enzymes. (Hind III, Eco RI, Bam HI,  Sal I, Pvu II, Pst I, cla I) ori and antibiotic in the replication of the plasmid.

2. Write the advantages of herbicide tolerant crops.
	1. Weed control improves higher crop yields.
	2. Reduces competition between crop plant and weed.
	3. Use of low toxicity compounds which do not remain active in the soil, and 
	4. The ability to conserve soil structure and microbes.
3. Write the advantage and disadvantages of Bt Cotton.
Advantages of Bt Cotton are:
	1. Yield of cotton is increased due to effective control of bollworms.
	2. Reduction in insecticide use in the cultivation of Bt cotton.
	3. Pofential reduction in the cost of cultivation.
Disadvantages of Bt cotton are:
	1. Cost of Bt cotton seed is high 	
	2. Effectiveness up to 120 days after that efficiency is reduced.
	3. Ineffective against sucking pests like jassids aphids and whitefly.
	4. Affects pollinating insects and thus yield.
4. Write the benefits and risk of genetically modified foods.
Benefits of GM food:
	1.high yield without pest.
	2. 70% reduction of pesticide usage.
	3. Reduce soil pollution problem.
	4. Conserve microbial population in soil.
Risks – believed to:
	1. Affect liver, kidney function and   cancer.
	2.  Hormonal imbalance and physical disorder 
	3. Anaphylactic shock ( sudden hypersensitive reaction) and allergies.
	4.  Adverse effect in immune system because of bacterial protein.
	5. Loss of viability of seeds show in terminator seed technology of GM crops.
5.  Name the types of Blotting Techniques.
	There are three types of blotting techniques they  are.
Southern Blotting:
	The transfer of DNA from aga rose gels to nitro cellulose membrane.
Northern Blotting:
	The transfer of RNA to nitrocellulose membrane.
Western Blotting:
	Electrophoretic transfer of proteins to nitrocellulose membrane.
6. Write the protocol for glyphosate tolerant potato plant.
	Protocol for glyphosate tolerant potato plant.
	Introduction of “bar” gene through vector
				
	   Cell culture of potato with “bar” gene
				
		Herbicide tolerant potato cells.
				
			In vitro culture
				
		Callus  organogenesis
				
	Development of Herbicide tolerant transgenic plants.
7. List out the limitations of bioremediation.
	1. Only biodegradable contaminants can be transformed using bioremediation processes.
	2. Bioremediation processes must be specifically made in accordance to the conditions at the contaminated site.
	3. Small – scale tests on a pilot scale must be performed before carrying out the procedure at the contaminated site.
8. Write short notes on traditional biotechnology.
	1. This is the kitchen technology developed by our ancestors.
	2.  this technology uses bacteria and other microbes in the daily usage for preparation of dairy products like curd, ghee, cheese and in preparation of foods like idli, dosa, nan, bread and pizza.
	3. this conventional biotechnology also extends to preparation of alcohotic beverages like beer, wine etc.
9. Explain about the Tiplasmid.
1. Tiplasmid is found Agro bacterium fumefaciens, a bacteria responsible for including tumours in several dicot plants.
2. The plasmid carries transfer (tra) gone which help to transfer T-DNA from one bacterium to other bacterial or plant cell.
	3. It have been used for introduction of gones of desirable traits into plants.
10. Write notes on flavr savr  tomato.
	1. Agrobacterium mediated genetic engineering technique was followed to produce Flavr-Savr tomato.
i.e., Retaining the natural colour and flavor of tomato.
	2. Through genetic engineering the ripening process of the tomato is slowed down and thus prevent if from softening and to increase the shelf life.
	3. The tomato was made more resistant to rotting by agro bacterium mediated gene transfer mechanism of introducing an antisense gene which interferes with the production of the ezyme polygalacturonase, which help in delaying the ripering process of tomato during long storage and transportation.
Five mark questions:
1. Mention the Application of Biotechnology.
	1. Biotechnology  is one of the most important applied interdisciplinary sciences of the 21st century. It is the trusted area that enables us to find the beneficial way of life.
	2. Biotechnology has wide applications in various sectors like agriculture, medicine, environment and commercial industries.
 	3. This science has an invaluable outcome like transgenic varieties of plants. E.g. transgenic cotton (Bt – cotton), rice, tomato, tobacco, cauliflower, potato and banana.
	4.  The development of transgenics as pesticide resistant, stress resistant and disease resistant varieties of agricultural crops is the immense outcome of biotechnology.
	5. The synthesis of human insulin and blood profein in E. coli and vtilized for insulin deficiency disorder in human is breakthrough in biotech industries in medicine.
	6. production of secondary metabolites, biofertilizers, biopesticides and enzymes.
2. What are restriction enzyme. Mention their type with role in biotechnology.
	1. The restriction enzymes are called as molecular scissors. These act as foundation of recombinant  DNA technology.
	2. Restriction enzymes were islated from Escherichia coli in the year 1963.
	3. it cleave DNA into fragments at or near specific recognition sites within the molecule known as restriction sites.
	Based on their mode of action restriction enzymes are classified as followes.
(a) Exonucleases:
	Exonuleases are enzymes which remove nucleotides one at a time from the end of a DNA molecule e.g.:- Bal 31, Exonuclease iii
(b)Endonucleases:
	Endonucleases are enzymes which break the internal phosphodiesfer bonds within a DNA molecule.
e.g:-Hind II, Eco RI, Pvul, BamHI, Tag I.
	Restriction endonucleases are three main classed, they are type I, type ii and type iii, which differ slighty by their mode of action.
Type II:
	This enzyme is preferred for use in recombinant DNA technology as they recognize and cut DNA within a specific sequence typically consisting. Of 4-8 bp.
The Restriction enzyme Hind II: 
	It always cut DNA molecules at a point of recognizing a specific sequence of six base pairs. This sequence is known as recognition sequence. Today more than 900 restriction enzymes that have been isolated from over 230 strains of bacteria with different recognition sequences.
3. What is bio remediation ? Give some example of bioremediation.
Bioremediation – definition:
	It is defined as the use of microorganisms or plants to clean up environment pollution.
	1. It is an approach used to treat wastes including wastewater, industrial waste and solid waste.
	2. Bioremediation process is applied to the removal of oil, petrochemical residues, pesticides, or heavy metals from soil or grond water.
Some examples of bioremediation technologies are:
	1. Phytoremediation:	
		Use of plants to bring about remediation of environmental pollutants.
	2. Mycoremediation:-
		Use of fongi to bring about remediation of environmental pollutants.
	3. Bioventing
		Is the process that increases the oxygen or air flow to accelerate the degradation of environmental pollutants.
	4. Bioleaching – 
		Is the use of micro organisms in solution to recover metal pollutants from contaminated sites.
	5. Bio augmentation:
		Is the addition of selected microbes to speed up degradation process.
4. Write an essay about single cell protein.
Definition:
	Single cell proteins are dried cells of microorganism that are used as protein supplement in human foods or animal feeds.
Microorganisms used for the production of single cell protein are as follows
	Bacteria : - Methylophilus methylotrop[hus, cellulomonas, allali genes
	Fungi – Agaricus campestris, saccharomyces cerevisiae (yeast)
	Algae – Spirulina, chlorella, chlamydomonas.
Applications of single – cell protein:
	1. it is used as protein supplement
	2. it is used in cosmetics products for healthy hair and skin
	3. It is used in poultry as the excellent source of proteins and other nutrients, it is widely used for feeding cattle, birds, fishes etc.,
	4. It is used in food industry as aroma carriers vitamin carrier, emulsifying agents to improve the nutritive value of baked products, in soups, in ready – to –seve meals in diet recipes.
	5. It is used in industries like paper processing leather processing as foam stabilizers.
5. What is recombinant DNA technology? Explain the steps involved init?
	Recombinant DNA Technology.
Definition:
	Recombination carried out artificially using modern technology is called recombinant DNA technology (r – DNA technology). It is also known as gene manipulation technique.
Enzymes involved in Genetic Engineering:
1. Restriction endonuclease.
2. DNA ligase
3. Alkaline phosphatase
Steps involved in Recombinant DNA Technology:
1. Isolation of DNA fragment containing a gene of interest that needs to be cloned. This is called an Insert.
2. Generation of recombinant DNA (r DNA) molecule by insertion of the DNA fragment into a carrier molecule called a vector that can self-replicate within the host cell.
3. Selection of the transformed host cells that is carrying the R DNA and allowing them to multiply thereby multiplying the rDNA molecule.
4. The entire process thus generates either a large amount of rDNA or large amount of protein expressed by the insert.
5. Where ever  vectors are not involved the desired gene is multiplied by PCR technique. The multiple copies are injected into the host cell protoplast or it is shot into the host cell protoplast by shot gun method.
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