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       Choose the correct answer
1. Quantosomes are found in  






CO1 K1
     a)  Cristae of mitochondria

             b) Thylakoid membrane of chloroplast 
     c)  Nucleus membrane 


             d) Lysosome
2. Which of the following electron transport chain components accepts only one electron

                                                                                                                                CO1 K2
      a) Oxygen             
b) FMN

           c) FAD

d) Cytochrome b
3).Plants cannot absorb molecular N2 in the atmosphere 



CO2 K2
      a) N2 has double bonds making it highly stable

      b) Abundance in the atmosphere inhibits absorption
      c) N2 has triple bonds making it highly stable


      d) None of these 

4. The plant harmone which is responsible for seed germination is  

CO2 K1
     a) Auxin
             b) Gibberellin

c) Ethylene

d) Abscisic acid
5. What is the unit of a genetic map






CO3 K1
      a) Micrometer
b) Nanometer 
            c) Angstrom                    d) Centimorgan
6. Restriction sites of type II enzymes 





CO3 K4
      a) generally are palindromic sequence

     b) Consists of  4 to 6 bp


      c) Both (a) and  (b)



     d) None of these
7. Insect resistance in transgenic plants has been achieved by 


CO4 K4
     a) transferring genes for Bt toxins
            
     b) transferring genes for protease inhibitors

     c) transferring genes for insecticidal secondary metabolites

     d) All of these
8. Name the enzyme which has silenced to delay the ripening process

CO4 K2
    a)  Glyphosate

b) ADA

            c) Polygalacturonase

d) P53
9. Which of the following is best suited method for production of virus free plants  
CO5 K2
    a) embryo culture
                                        b) meristem culture

    c) Ovule culture

                   d) anther culture
10. Haploid plants are produced in large numbers by 



CO5 K2
   a) Anther culture
                                    b) Ovary culture

   c) Both (a) and  (b)

             d) embryo culture
                                           Part- B


5×4=20

Answer the following

Answer should not exceed 200 words or One page

11.a Write notes on the significance of cytoplasmic male sterility 


CO1 K3
                                                                           (Or)

11.b Give an account on C4 carbon fixation






CO 1 K2
 12.a)  Explain how nitrogen fixing organisms improve agricultural productivity

CO2 K3
                                                                         (Or)

12.b) Describe the functions of Gibberellic acid





CO2 K2
13. a)" DNA molecules have unique restriction maps" Justify with suitable examples
CO3 K3
                                                                            (Or)

13.b) Briefly discuss about chromosome walking




CO3 K2
14.a) Distinguish between selectable marker gene and reporter gene used in plant transformationCO4 K2
                                                                             (Or)

14.b) Write notes on Binary vectors






CO4 K2
15.a Give an account on Organogenesis






CO5 K2
                                                                                 (Or)

15b) How embryo rescue is performed? Add a note on its advantages


CO5 K3
                                                               Part-C


5×7 = 35
Answer the following

Answer should not exceed 600 words or three pages 
16.a) Explain the steps involved in calvin cycle





CO1 K3
(Or)

16.b) Describe electron transport chain in detail





CO1 K2
17.a) Explain the biosynthesis of cytokinins






CO2 K2
(Or)

17.b) Explain the biotic and abiotic stress response in plants pertaining to crop improvement CO2 K3
18.a) Explain about Fluoresence  in situ hybridization technique and its applications
CO3 K2
(Or)

18.b) Describe in detail about DNA fingerprinting  and its applications


CO3 K2
19.a) Explain in detail about Chloroplast transformation




CO4 K2
(Or)

19. b) Describe the Biolistic method of gene transformation 



CO4 K2

20.a) Explain in detail about isolation and culture of protoplast



CO5 K2
(Or)

20.b) Describe in detail about the production of haploid plants



CO5 K3
***********
17MBTC15 Plant Biotechnology

Avinashilingam Institute for Home Science and Higher education for Women

Coimbatore-641043

Master's Degree examination-November 2019
Part-A

1. b) Thylakoid membrane of chloroplast 

2. d) Cytochrome b
3. c) N2 has triple bonds making it highly stable
4. b) Gibberellin

5.d) Centimorgan
6. c) Both (a) and  (b)
7. d) All of these
8. c) Polygalacturonase
9. b) meristem culture
10.c) Both (a) and  (b)
Part B
11.a  Cytoplasmic male sterility is total or partial male sterility in plants as the result of specific nuclear and mitochondrial interactions. Male sterility is the failure of plants to produce functional anthers, pollen, or male gametes. Cytoplasmic male sterility, as the name indicates, is under extranuclear genetic control (under control of the mitochondrial or plastid genomes). Useful in hybrid breeding, hybrid seed production.

11.b C4 carbon fixation or the Hatch–Slack pathway is a photosynthetic process in some plants. It is the first step in extracting carbon from carbon dioxide to be able to use it in sugar and other biomolecules. It is one of three known processes for carbon fixation.
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12.a  The atmospheric nitrogen is converted into usable form of nitrogen compound by nitrogen fixation . If the same crops are grown in the field for many years , the soil becomes poor in nutrients like nitrogen and fertility of the soil decreases

Nitrogen-fixing, plant-growth promoting bacteria are arguably the biotechnological tool of highest potential to improve agricultural productivity in short term. Nitrogen fixation and phytohormone production by these bacteria have been considered the most important factors for plant growth promotion.
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13.a A restriction map is a map of known restriction sites within a sequence of DNA. Restriction mapping requires the use of restriction enzymes. In molecular biology, restriction maps are used as a reference to engineer plasmids or other relatively short pieces of DNA, and sometimes for longer genomic DNA. There are other ways of mapping features on DNA for longer length DNA molecules, such as mapping by transduction. Eg. EcoR1 EcoRI creates 4 nucleotide sticky ends with 5' end overhangs of AATT. The nucleic acid recognition sequence where the enzyme cuts is G/AATTC, which has a palindromic, complementary sequence of CTTAA/G. The / in the sequence indicates which phosphodiester bond the enzyme will break in the DNA molecule. Other restriction enzymes, depending on their cut sites, can also leave 3' overhangs or blunt ends with no overhangs.

13.b. Chromosome walking is a method of positional cloning used to find, isolate, and clone a particular allele in a gene library. There are nearly half a dozen positional cloning tests that are done prior to a chromosome walk.  Each clone in the cosmic library has a DNA insert of 50 KB. The walking starts at the closest gene that has already been identified, known as a marker gene. Once the markers on either side of an unmapped sequence are found, the chromosome walk can begin from one of the markers. Each successive gene in the sequence is tested repeatedly, known as overlap restrictions and mapped for their precise location in the sequence.

14.a  The selectable markers are the marker genes used to screen transformants in the corresponding selectable medium while the reporter genes are marker genes to measure the amount of expression. The main difference between selectable marker and reporter genes is the type of screening

14.b A binary vector is a standard tool in the transformation of higher plants mediated by Agrobacterium tumefaciens. It is composed of the borders of T-DNA, multiple cloning sites, replication functions for Escherichia coli and A. tumefaciens, selectable marker genes, reporter genes, and other accessory elements that can improve the efficiency of and/or give further capability to the system.
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15.a Organogenesis means the development of adventitious organs or primordia from undiffer​entiated cell mass in tissue culture by the process of differentiation.

15.b Embryo rescue is one of the earliest and successful forms of in-vitro culturetechniques that is used to assist in the development of plant embryos that might not survive to become viable plants.This technique nurtures the immature or weak embryo, thus allowing it the chance to survive. It is achieved through embryo culture technique

Part C

16.a 
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 In fixation, the first stage of the Calvin cycle, light-independent reactions are initiated; CO2 is fixed from an inorganic to an organic molecule. ; In the second stage, ATP and NADPH are used to reduce 3-PGA into G3P; then ATP and NADPH are converted to ADP and NADP+, respectively.;In the last stage of the Calvin Cycle, RuBP is regenerated, which enables the system to prepare for more CO2 to be fixed.

16.b 
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Electron transport chain 

17.a Adenosine phosphate-isopentenyltransferase (IPT) catalyses the first reaction in the biosynthesis of isoprene cytokinins. It may use ATP, ADP, or AMP as substrates and may use dimethylallyl pyrophosphate (DMAPP) or hydroxymethylbutenyl pyrophosphate (HMBPP) as prenyl donors. This reaction is the rate-limiting step in cytokinin biosynthesis. DMADP and HMBDP used in cytokinin biosynthesis are produced by the methylerythritol phosphate pathway (MEP)

17.b Biotic stress is stress that occurs as a result of damage done to an organism by other living organisms, such as bacteria, viruses, fungi, parasites, beneficial and harmful insects, weeds, and cultivated or native plants. Abiotic stress is defined as the negative impact of non-living factors on the living organisms in a specific environment. The non-living variable must influence the environment beyond its normal range of variation to adversely affect the population performance or individual physiology of the organism in a significant way. Salt stress in plants, Phosphate stress in plants, Drought stress in plants, Temperature, light

Stress-related metabolic alterations occur in plants in a genotype-specific manner. Therefore, metabolic changes can be used in targeted breeding for specific agronomic traits such as stress resistance

18.a Fluorescence in situ hybridization (FISH) is a molecular cytogenetic technique that uses fluorescent probes that bind to only those parts of a nucleic acid sequence with a high degree of sequence complementarity. It was developed by biomedical researchers in the early 1980s to detect and localize the presence or absence of specific DNA sequences on chromosomes. Fluorescence microscopy can be used to find out where the fluorescent probe is bound to the chromosomes. FISH is often used for finding specific features in DNA for use in genetic counseling, medicine, and species identification.[2] FISH can also be used to detect and localize specific RNA targets (mRNA, lncRNA and miRNA) in cells, circulating tumor cells, and tissue samples. In this context, it can help define the spatial-temporal patterns of gene expression within cells and tissues.

18.b This technique used especially for identification (as for forensic purposes) by extracting and identifying the base-pair pattern of an individual's DNA called also DNA typing, genetic fingerprinting. The process of DNA fingerprinting starts with isolating DNA from any part of the body such as blood, semen, vaginal fluids, hair roots, teeth, bones, etc. Polymerase chain reaction (PCR) is the next step in the process. ... Gel electrophoresis is the next step in this process of DNA fingerprinting. a technique used especially for identification (as for forensic purposes) by extracting and identifying the base-pair pattern of an individual's DNA — called also DNA typing, genetic fingerprinting.

19.a Chloroplast genome has become the target of many plant genetic transformation efforts due to its enormous advantages over nuclear genome of the plant. 
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 19.b

A gene gun or a biolistic particle delivery system, originally designed for plant transformation, is a device for delivering exogenous DNA(transgenes) to cells. The payload is an elemental particle of a heavy metal coated with DNA (typically plasmid DNA). This technique is often simply referred to as biolistics.

This device is able to transform almost any type of cell, including plants, and is not limited to transformation of the nucleus; it can also transform organelles, including plastids. The target of a gene gun is often a callus of undifferentiated plant cells or a group of immature embryos growing on gel medium in a Petri dish. After the DNA-coated gold particles have been delivered to the cells, the DNA is used as a template for transcription (transient expression) and sometimes it integrates into a plant chromosome ('stable' transformation)

If the delivered DNA construct contains a selectable marker, then stably transformed cells can be selected and cultured using tissue culture methods. 

 20.aMethods of isolation- Mechanical method, enzymatic method- Two step sequential method, one step simultaneous method
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20.b  in vitro Haploid plants can be obtained by triggering the male or female gametic cells to undergo sporophytic development. In vitro androgenesis (anther-microspore culture) is one of the most preferred techniques for obtaining haploids but, in vitro gynogenesis (unfertilized ovary-ovule culture) can prove to be a complementary technique in species where anther culture is inaccessible or less productive. It means that not only the microspore but, also the megaspore of angiosperms can be triggered in vitro to undergo sporophytic development. However, production of haploids via gynogenesis is more tedious, less efficient in comparison to androgenesis.

