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Answer an%four questions se!ecting at least 2 from each section.
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SECTION A

1. Analysis of proteome (entire set of proteins expressed) of the root of tomato plants in response to nematode
infestation revealed that some tomato cultivars with the following peptide are resistant. This peptide was found only in
the root tissue. However, the fruit quality of these plants was poor. Popular tomato cultivars with high quality fruis
were susceptible to the nematode altack. Hence a molecular breeder decided to clone the gene which confers
nematode resistance to popular cuitivars,
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Met Ala Thr Pro Lys lle Ser Pro Val Ser Pro Val Arg Arg Asp Asp Lys Pro Cys GIn Ser Pro
Ser Ser Ser Ser Ser Ala Val lle Arg Val Gin Asp Ala Ser Ala Ala Glu Ala Tyr Glu Gin Gly lle
Val Lys Pro Ala lle Gin Ala lle Glu lle Thr Phe Arg Phe Ala Ser lle Ala lie Ser

a) Determine the sequence of the DNA that encades for the above protein. (genetic code is given in Fig1

below)
991 6gI0BG 6 BHE B0H DNA GBG SBare BdédH (99 6550 Sme Figl $8 &m.).
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b) What are the possibie forward and reverse PCR primers o amplify the above gene (use standard
directionality in drawings).
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¢} List the chemical compenents included in the PCR amplification mix. i
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d) The length of the DNA band that gets amplified from the genomic DNA of tomato using your PCR primers are always
longer than the above sequence in a). Explain this disparity.
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e) When cloning this gene, it is required to diagnose this gene in transformed plantiets. What are the modifications you do

in the gene to enable such Identification?
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f) How do you make sure that that cloned gene is expressed exclusively in the roots of the transformed
plants?
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Leu Pro  GIn A (A Fig1 Genetic code
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g) llustrate the plant gene transformation process with fully Jabelled diagrams.
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2.

Eukaryotic DNA forms a double helical structure where there is a strict directionality of strands.
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a) Explain with illustrations, how the directionality of nuclectides in forming duptexes is determined.
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b} lifustrate with a diagram the complete structure of a gene in eukaryotes.
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c) DNA replication in eukaryotes takes place in a semi-conservative manner. List the main steps of an
experiment that demaonstrate semi-conservative replication,
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d) Explain how the synthesis 93 Okazaki fragments in DNA replication takes place,
DNA 5508 56dE B tmsS DSE) eregm g@d; e »ovs.
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€) You are requested to prepare a poster to explain PCR process to GCE A/L students. Draw a detailed
sketch of it.
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f) Chain initiation is a crucial step in the DNA translation process. Justify.
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a) “Amino acids possess unique properties due to their structure. This is particularly reflected in the
structural re-arrangements that take place in reactions”. Justify this statement.
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bé“Enzyme ighibition is a regulator_g strategy of ’(hei{1 activity”. Discuss with exagples.
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¢) “Bacterial envelope is composed of both carbohydrates and aming acids;.g)%]ain with llustrations.
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d) Gluconeogenesis ocours during the germination of fatty seeds. Describe the main steps that takes place
during this process.
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SECTIONB

" Discuss the followings statements in detail.
SHDH T[I® 25385538 D) WOB. Heaupld enpmissamen aliflauns sabsmrurGs

a) "Response of respiratory efectron transport chain to Cyanide is different in animal and plants”.
"SEDGEE DEO eI t5® BnKes 4D 26Ewe® 50DHw® 580864 &dn
5816 O86enm0 cdntied.”
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b) “Genetic engineering is one of the essential technologies to address emerging issues in the world.
But it has many implications that warrant restricted usage.”
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¢} “Exchange of biochemical signals are the pre-requisite for establishing species specific symbiotic
assoclation between nitrogen fixing bacteria and legumes”

"6638 3 152 BeJISH HOdy D) g6 Bedn 665D denESm SHEYD G
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5. Plasma membrane is a uni%ue enti%that maintains the homeostasis in cells.
S5@E3® 50E eetRed 8BE086 5DBMen® 6o I6ES &GS
WPHVEG Clv@iFaamag somsls Bidswafmsmi Gusmib SElSEaIE T SenlliUmGD.

a) Explain how the phospholipids and proteins contribute to the structural integrity of the plasma I
membrane. .
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stausuml L ssily Qe kdlssrmenr.

b) Discuss the role of the membrane and its components in the following modes of transport.

L. Active transport Il.Passive transport
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c) ‘Cytoskeleton is a network of proteinaceous fibers’. Explain with illustrations.
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d) Compare the micro-tubular structures used in celt movements by eukaryotes and prokaryotes.
5o530n 85 HBosT0HEE 66 ceBE BoDEDE BEM) 6GIE) BB BYEG
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S aféur Lrésafigk YermssHGLm L réaaflgib s ongaldeE UwaTuBD st Gombsshs
s L_smilsemner liifs.

6. Cellular division is a crucial process for the growth and reproduction in all organisms .
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a) What are the self-replicating organelles found in ptant and animal cells? Briefly discuss the
structure and functions of those organelles you mentioned.
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b) If you are given a palisade tissue, flowchart the process you would follow in detall to establish
structural composition of its cells.
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c) Briefly describe the stages and the events occurring in the cell cycie in the reproductive organs
of eukaryoles.

gon g0cdde 85Dy sesedyed gdtd) 8w 63840 ddud ndds.
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2) Identify the stages of cell division, labelled from a - t in the diagram below and briefly
describe observations .
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