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17MBOC16 PLANT BIOTECHNOLOGY
CO1:Gain knowledge on DNA recombination and the enzymes involved in the process.
CO2:Gain knowledge on usage of vectors in the construction of recombinant DNA.
CO3:Gain knowledge on construction of genomic library and probes as raw materials for the construction of recombination.
CO 4:Gain knowledge on DNA chips and molecular markers.
CO 5:Gain knowledge on application of recombinant DNA technology in crop improvement.
	                                                                 Part A                                                   (10 × 1/2 = 5)
                                                 Choose the correct answer

	1.
	Site – specific recombination results in precise DNA rearrangements which is limited to specific sequences. The enzymes that are important to carry out the process are 
a) Restriction endonuclease and DNA polymerase       
b) Nuclease and Ligase                                 c) DNA polymerase and Ligase
d) DNA polymerase and DNA gyrase

	CO1
	K2

	2.
	Yeast Artificial Chromosome (YAC) vectors contain selectable markers. Loss of which marker at the cloning site distinguishes the religated YACs from he original vector marker?
a) TRP1                                      b) SUP4                c) URA3           d) CEN

	CO2
	K3

	3.
	PCR is used to
a) amplify a small amount of DNA                 b) cleavage of bacteria plasmids 
c) seal sticky ends                                       d) identify target plasmids

	CO1
	K2

	4.
	Which one of the following is not a physical shearing method in fragmenting genomic DNA for the construction of genomic library?
a) pipetting                    b) enzyme digestion        c) mixing      d) sonication

	CO3
	K5

	5.
	Dideoxy DNA sequencing depends on one of the followings:
a) Termination              b) ATP        c) plasmid vector         d) vector primer

	CO3
	K3

	6. 
	--------------------- method is a separation of mRNA from a sample of complex nucleic acid mixture.
a) Southern blotting      b) Northern blotting                   c) Western blotting d) Gene sequencing

	CO1
	K2

	7.
	A genetic marker is --------------
a) a nucleotide sequence near a particular gene 
b) a place where restriction enzyme cuts DNA 
c) a radioactive probe                                              d) Non-radioactive probe 

	CO4
	K2

	8.
	Internal Transcribed Spacer (ITS) is a spacer DNA situated between the ----
a) rRNA and mRNA              b) mRNA and tRNA         c) rRNA and tRNA 
d) small subunit of rRNA and large subunit of rRNA 

	CO5
	K2

	9.
	Which of the following RNAs can induce gene silencing?
a) miRNA                 b) snoRNA              c) ssRNA                d) ncRNA

	CO5
	K4

	10.
	If methods are based on cellular processes that lead to inactivation of gene expression by affecting the RNA, then it is known as ---------------
a)  transcriptional b) pre-transcriptional c)post-transcriptional d)translational
	CO5
	K5

	
	






	
	

	
	                                                               Part B                                                (5 × 4 = 20)
Answer the following
Answer should not exceed 200 words or one page

	11.
	a) Describe Ligases and Polymerases
(or)
	CO1
	K1

	11.
	b) Describe Bacterial Artificial Chromosome (BAC)
	CO2
	K2


	12.
	a) Sketch Genomic library
(or)
	CO3
	K3

	12.
	b) Explain the DNA probe preparation
	CO3
	K4


	13.
	a) Explain Gel electrophoresis
(or)
	CO4
	K2


	13.
	b) Sketch Automated DNA sequencing
	CO4
	K3


	14.
	a) Define DNA microarray. Add short notes on its applications
(or)
	CO4
	K1

	14.
	b) Explain Transgenic plants as bioreactor
	CO4
	K4


	15.
	a) Define Gene silencing. Summarize the causes and the strategies for avoiding gene silencing.
(or)
	CO5
	K5

	15.
	b) Define antisense therapy. Describe the in vitro production of antisense on mRNA
	CO5
	K1

	
	
	
	

	
	                                                                Part C                                              (5 × 7 = 35)
Answer the following
Answer should not exceed 800 words or four pages

	16.
	a)Describe Exonucleases and Endonucleases
(or)
	CO1
	K2

	
	b) Sketch the Agrobacterium mediated gene transfer
	CO1
	K3


	17.
	a) Outline the DNA amplification through PCR. Add short note on its applications
(or)
	CO2
	K4

	17.
	b) Describe the construction of cDNA library
	CO3
	K2


	18.
	a) Sketch Maxam and Gilbert's method of DNA sequencing
(or)
	CO4
	K3

	18.
	b) Sketch Sanger's method of DNA sequencing
	CO4
	K3


	19.
	a) Explain ITS and ISSR Molecular markers for integration of useful traits 
(or)
	CO4
	K3

	19.
	b) Sketch the Mitochondrion DNA transfer
	CO4
	K3


	20.
	a) Describe the inhibition of gene expression by antisense RNA
(or)
	CO5
	K2

	20.
	b) Antisense technology interferes in the pigmentation, flowering, male sterility and fruit ripening of plants – Justify

	CO5
	K6
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Scheme of Valuation
Part A
1. b) Nuclease and Ligase
2. b) SUP4
3. a) amplify a small amount of DNA
4. b) enzyme digestion
5. a) Termination
6. b) Northern blotting
7. a) a nucleotide sequence near a particular gene
8. d) small subunit of rRNA and large subunit of rRNA
9. a) miRNA
10. c) post-transcriptional
Part B
11. a)Ligases: 
	Seals single strand nicks – 5' → 3' –OH – source – T4 phage – cofactor (NAD+) – cofactor breaks into AMP – enzyme AMP complex – cohesive ends ligation – proceeds 100 times – faster than blunt end ligation.
Polymerases: 
	Polymerizes DNA synthesis - 5' → 3' and 3' → 5' exonucleolytic degradation of DNA –DNA polymerase I, II, III – Klenow polymerase.
11. b) Bacterial Artificial Chromosome
	Vectors for cloning very large (>50 kb) sequences of DNA – unstable – F factors of E. coli – ori gene – repE gene – parA, B, C –upper limit – foreign DNA – 300-3500 kb – pulse field gel electrophoresis (PFGE) – pBeloBAC 11 traeted with HindIII – recombinant plasmid transformed - through electrophoration.
12. a) Genomic library:
	Collection of clones – represent complete genome of an organism – construction – entire genomic library – isolated – purified – broken – two ways – physical shearing – pipetting, mixing or sonication – partial restriction enzyme digestion – mechanism of construction – larger genomes – constructed – using phage λ, cosmid, BAC – YAC vectors.
12. b) DNA probe preparation
DNA probe – radiolabelled small fragment – liberates β particles – recognizes A, T, G and C – high rate of hybridization – with higher concentration – 32P-DNA – specific to target DNA – stringency.
13. a) Gel electrophoresis
	Movement of charged particles – electric field – separation – purification of DNA, RNA, proteins – Apparatus description – casting tray – cathode reservoir – anode reservoir – Teflon well-forming comb – mechanism – as current – from cathode to anode – Carries DNA – towards anode – stopped – bromophenol blue reaches bottom.
13. b)  Automated DNA sequencing	
	Improvement of Sangers method –fluorescent dye tied to ddNTPs – dideoxynucleotide – linked  - fluorescent dye – mechanism – electric flow applied - different coloured fragments – separated  - illuminated – laser beam – tracing electrogram – computer – nucleotide sequences.
14. a) DNA microarray
	Ordered arrangement – DNA probes on silicon surface – gene chip – DNAs immobilized – high density arrays – genomic DNA – cut – selected sequence amplified – electrophoresed – after washing – scanned – laser setup – applications – detect gene expression – SNP analysis – identify microbes – pathogenic and genetic diseases – analyse transcriptomes and proteomes.
14. b) Transgenic plants as bioreactor
	Transgenic plants – large scale – production – valuable products – vaccines – interferons – mechanism – human interferon – polyhydroxybutyrate.
15. a) Gene silencing
	Expression of transgenes – suppressed – transgenic plants – gene silencing – causes – two types – transcriptional silencing – post transcriptional silencing – mostly due to – RNA transcript degradation – strategies – transformation vector – no duplicated genes  - different promoter – transgene – single copy – stability tested – all gene - same orientation.
15. b) Antisense therapy
	Inhibition – mRNA translation – hybridization – oligonucleotide – selected region – mRNA – invitro production –inverting – protein encoding gene – relation to promoter – mechanism.
Part C
16. a)Exonuclease and Endonucleases:
	Exonucleases: Act upon genome – digest base pairs – 5' or 3' ends- single strand or gaps at double strand – DNA –types – λ Exonucleases – Exonuclease III.
	Endonucleases: Act upon genetic material – at any point - double strand DNA –restriction endonuclease – molecular scissors – Type I restriction enzyme - Type II restriction enzyme - Type III restriction enzyme.
16. b) Agrobacterium mediated gene transfer:
	Transfering desired genes – T-DNA – nos gene – pBR322-T-DNA plasmid – two systems used - Co-integrative system – binary vector system –multiple cloning site – co-cultivation method – leaf disc transformation method – virus mediated transformation – pollen mediated transformation.
17. a) DNA amplification through PCR and it's applications:
	Amplification – specific DNA sequences – requirements – DNA template – primers – enzyme – working mechanism – denaturation – primer annealing - primer extension –applications –diagnosis of pathogens – diagnosis of specific mutation – parental diagnosis – DNA fingerprinting – in research – molecular archaealogy – diagnosis of plant pathogens. 

17. b) Construction of cDNA library:
	Library from complementary DNA – cDNA – steps – isolation of mRNA – reverse transcription – oligo-dC tailing – alkali hypothesis – addition of oligo-dG primer – synthesis of second strand of cDNA.
18. a) Maxam and Gilbert's method of DNA sequencing:
	DNA molecule radiolabelled – endonuclease – cleavage of purine – cleavage of pyrimidine – complete set formed – separated by gel electrophoresis – following order – sequence of nucleotides – predicted.
18. b) Sanger's method of DNA sequencing:
	Dideoxynucleotide chain termination method – requirements – primer with free 3' OH – start DNA synthesis – DNA polymerase  - dNTPs – mechanism - any four ddNTPs binds – terminated – 4 tubes labelled –ddNTPs added – DNA polymerase added  - DNA synthesis starts – after completion – separated – electrophoresis – autoradiography.
19. a) ITS and ISSR Molecular markers for integration of useful traits:
	ITS: Internal Transcribed Spacer – spacer DNA – situated  -between – small-subunit ribosomal RNA and large subunit ribosomal RNA – polycistronic rRNA precursor – flanking 16S and 23S genes – ITS1 – ITS2 – eukaryotes – tandem repeats – separated – intergenic spacer (IGS) – use – taxonomy and phylogeny.
	ISSR: Inter Simple Sequence Repeats – DNA fragments – 100-3000bp –microsatellite regions – non-repeat adjacent regions – randomly distributed – throughout – genome – applications – genetic identity – parentage – clone identification – taxonomic studies of closely related species – gene mapping. 
19. b) Mitochondrion DNA transfer:
	Manipulating egg of recipient and donor - three techniques – (i) maternal spindle transfer oocyte removed – metaphase II stage – spindle chromosome – inserted into – donor -   (ii) pronuclear transfer – oocyte – removed from recipient and donor – fertilized separately – male and female pronuclei – removed – transferred -(iii) polar body transfer – polar body – used – instead of nuclear material.
20. a)Inhibition of gene expression by by antisense RNA:
	Inhibition – mRNA translation – hybridization – oligonucleotide – selected region – mRNA – inhibition of gene expression – mechanism – when antisense gene present – transcription – two genes – yields – sense and antisense RNA – pair – produce – double stranded RNA – mRNA – unavailable – translation - double stranded RNA attacked - double stranded RNAses – lead –methylation – promoter and coding regions – results – silencing – endogenous gene.
20. b) Antisense technology:
	Inhibition – mRNA translation – hybridization – oligonucleotide – selected region – mRNA – male sterility – chalcone synthase – key enzyme – flavonoid biosynthesis – Petunia- gene encoding CHS transferred – fruit ripening – suppress - ethylene biosynthesis – flowering - pigmentation – chalcone synthase - introduction results - inhibition of flower pigmentation. 
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