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e Please check that this question paper contains 8 printed pages.

e Code number given on the right hand side of the question paper should be written on the
" title page of the answer-book by the candidate. :

e Please check that this question paper contains 28 questions.

e Please write down the serial number of the question before attempting it.
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BIOTECHNOLOGY

Time allowed : 3 hours ' , Maximum Marks : 70
freffie &a : 3 g9 | . YFAT 3% : 70

General Instructions :
(i)  All questions are compulsory.

(i) There is no overall choice. However, an internal choice has been provided in one
‘ question of three marks and two questions of five marks. You have to attempt only
one of the choices in such questions. Question paper contains four sections — A, B, C

and D.

(iii) Questions number 1 to 5 are very short answer questions, carrying 1 mark each.
(iv) Questions number 6 to 15 are short answer questions, carrying 2 marks each.

(v)  Questions number 16 to 25 are also short answer questions, carrying 3 marks each.
(vi)  Questions number 26 to 28 are long answer questions, carrying 5 marks each.

(vii) Use of calculators is not permitted. However, you may use log tables, if necessary.
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Name any two naturally occurring enzymes which have a reactive serine at active site.
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In the presence of DMSO and high concentrations of serum, it is'possible to store animal
cells for long periods at very low temperatures. Why ?

DMSO # Iuftafd # o1 € & I=9 WRON W AN Hifvewel @ aga e )
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Starting from double stranded DNA suggest a strategy for obtaining large amounts of
pure single stranded DNA for sequencing purposes.
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Suggest any two applications of microbial culture technology.
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What is Erythropoietin ?

wReiEfeT = B @ 2

SECTION B
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A genetic engineer wants to isolate a gene from a scorpion that encodes a deadly toxin,
with the ultimate purpose of transferring the gene to bacteria and producing the toxin for
use as a commercial pesticide. Should the genetic engineer create a genomic DNA library
or a cDNA library ? Explain your reasoning.
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Expand ‘BLAST’. What kind of analysis can be undertaken with this search tool ?
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Differentiate between batch culture and continuous culture.
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9. Why do plants synthesise secondary metabolites ? Name three secondary metabolites

10.

11.

12,

99

obtained through cell and tissue culture. 2
WY fadias SqTTES & GYANT H R § 2 HVE Td Sas Godd ¥ W 8N A
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If you wish to scale up cells derived from human tissue, what kin>d of culture set-up will
you use, and why ? - 2
A AT Hak ¥ W R #oygls s @, O o9 R yeR @ dadq sreee
T HAT TR, IR w2
Which vectors can be used to clone a fragment of DNA with the following lengths ? 2
(a) 4kb ’
(b) 35kb
() 20kb
(d) 250 kb ' ,
frfafgd adl 9l T DNA @S & FH oM & fow R damel (Iwd) @
I A ST T & ?
(%) 4kb
(@) 35kb
() 20 kb
(&) 250 kb
Given below is a list of the first 10 residues of the $ helix in myoglobin from different
organisms. Based on this information, which amino acids
(a) ' are most conserved ?
(b)  are most variable ? 2
Position | 1 2 3 4 5 6 7 8 9 | 10
-
Organism |
Human D I P G H G Q E A"/ L
Chicken D I A G H G H E v L
Alligator K L P E H . G | H E A" I
Turtle D L S A H G Q E \' )|
Tuna D L T T M G Q L 'V L
Carp p | F|E|eg|T|Ge|a|E]|V]L
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In culture, why is aeration important for microbial growth ? How can proper aeration be

achieved in microbial cultures grown in the laboratory ?
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How will you introduce novel genes into crop plants using Ti-plasmid of Agrobacterium

tumefaciens ? Suggest additional two methods of gene transfer to plants.
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While culturing microbes in the laboratory in a 500 ml conical flask, what measures do

you suggest to enhance their growth ? Suggest any two such measures.
YA & e 500 ml % U VISR TG H GESial F GaEH Hd gL ST
gfg ¥ dEar @ % fAg W fe-ReT ST @ gEE @ 2 W @K @ sum
qaRe | '



16.

17.

18.

19.

99

@)

(ii)
@)

(i)
(i)

@
(i)

@)
(i1)
(iii)
@)
(ii)

(ii1)

SECTION C
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The following reagents are often used in protein chemistry/proteomics :‘ 2+1=3
(a) Coomassie blue
(b) Trypsin
(c) Ninhydrir;
(d) Ampholyges

Indicate the use of each of them.

Define Proteomics.
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List any three database retrieval tools available from the NCBIL ,
Does similarity between two sequences always indicate their homology ? Explain.

1 +1—3
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Define microbial growth.
Explain one of the ways to monitor microbial growth.

Name a method to count live cells. ' 1+1§+E=3

Qe gie & qitwm fofew |
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What are protoplasts and how are they obtained from plant parts ? List two applications
of protoplast culture. 3
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Explain the use of the following equipments in an animal cell culture laboratory :
(a) Inverted microscope .

(b)  CO, incubator

(¢) Laminar air flow (LAF) hood

gt gt Ffye dadq yamemen § frfafad Iuml & YA GNEET
(F) et gereel

(@) €O, THH

() YA AT YaE (LAF) g8

The relationship between the number of genes and the number of proteins-is non-linear.
Explain.

T @ dem o W @ gen & de W e Rl ¢ | e |

Bioinformatic databases provide many different types of sequences such as genomic DNA,
ESTs and ¢cDNA. Suggest one use of‘ each of these databases.

OR

What is nick translation ? Suggest possible use of this technique in detecting
chromosomal translocation. Draw a suitable diagram.

TAEHHICS ST ¥ 3% 9 YER F AR H M ot 8 S fF S DNA,
ESTs 741 cDNAH | 31 ¥ YIS SRY & TH I7ET IR |
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What are the potential risks (any three) and benefits (any three) of GM crops ? :
SIERTET FUARA (GM) FHell § & ¥ A W R (PR dF) qw oo (@
) 98T |

Why are animal cell culture media supplemented with fetal calf serum ?

it e dad= Aeadt & it mf 9w = e S @ 2

Why is sickle cell anemia called a molecular disease ? How can it be detected and
confirmed ?

T P A FN T A M A G A R 7 R FBY FER GgH T
oy S o wedr 8 2
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26. Schematically depict the key steps in the separation of proteins using O’Farrell’s
technique. Highlight the basis of separation at each step. Suggest one application of this
technique. ' 2+2+1=5

OR

Describe the important parts of a mass spectrometer with the help of a suitable
diagram. Explain how proteins are volatilised as well as analysed by a mass
spectrometer. Why has this technique become so important in biotechnology ?
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27. (a) Why do bacteria produce RE ? 1
(b)  Why is the DNA of the micro-organism not degraded by the RE it produces ? 1

()  Restriction mapping of a linear piece of DNA reveals the following EcoRI restriction

sites : _
EcoRI "~ EcoRI
Site 1 Site 2
— l J’ - 1
2 kb ~ 4kb 5 kb

(i) This piece of DNA is cut by EcoRI, the resulting fragments are separated by
gel electrophoresis and the gel is stained with ethidium bromide. Draw a
picture of the bands that will appear on the gel. 2

(ii) If a mutation that alters EcoRI Site 1 occurs in the piece of DNA, how will the
banding pattern on the gel differ from the one you drew in part (i) ? 1

(%) Gﬁmﬂg,(ﬁaﬁﬁm) RE 4 31 1 § ?
(@) e § ¥ AT RE 96 Qe % DNA @ Feig 9@ a@ w3 2
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EcoRI EcoRI
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28. Schematically illustrate the technique of site-directed mutagenesis and explain two
applications of the technique. : : . 5
- OR

What are the essential features of a vector ? What is the role of DNA ligase and
alkaline phosphatase in recombinant DNA technology ? What is the source of these
enzymes ?
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