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General Instructions :

1)
(ii)

(i11)

(iv)

(v)

(vi)

(vii)

All questions are compulsory.

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.

Questions number 1 to 5 are very short answer questions, carrying
1 mark each.

Questions number 6 to 15 are short answer questions, carrying
2 marks each.

Questions number 16 to 25 are also short answer questions,
carrying 3 marks each.

Questions number 26 to 28 are long answer questions, carrying
5 marks each.

Use of calculators is not permitted. However, you may use log
tables, if necessary.
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(i)
(i)

(1ir)

(iv)

(v)

(vi)

(vii)
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SECTION A
g ue A

You have been asked by an avocado grower to find a way to genetically
engineer his crop to prevent it from ripening during shipping. What -
experimental a‘pproaches would you suggest ?

WS I T A T R e A% e U frefw el see
T H AN TSAAET @ T Il U F AN & GNF HHA H TR § U
S OEH | T U oY HAY RS fewmnt & gene 3 2

Why is it recommended to work with GRAS organisms ?

GRAS &l & @9 &M & & TR H & S 8 ?

What is repopulation assay ?

ArEAEHmT e 6 Fed § 2

A soil microorganism produces a novel metabolite in nanomolar (nM)

concentration. It is very effective against childhood leukemia. Suggest
a way to increase its production in quantities that are economically

viable.

& US GENI9 U A4 3UTdS AAMeR (nM) Hiser A ¥ s @ | A el
& YAAREHAT (SHHET) & AU agd FOR @ | B U e gese s g e
M g T e Amet & der fFar =1 W |

‘Why is it possible to store animal cells for long periods at very low -

temperatures in the presence of DMSO and high concentration of
Serum ?

T H@ dvg ? 5 ol et & DMSO # diveht w8 9 % 3= 9iR0 W,
agd feel aE W o srafdl 9% eia R ST e @ 2

SECTION B
g us

What is the principle of barnase-barstar gene system ? How have plant
breeders exploited this system ? '

AT S o @ fagid T @ 7 Uy YSedisl 3 $§ oF & We-3ud
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3 P.T.O.



10.

11.

12.
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A bacterial culture has an initial cell density of 0-5 x 10 cells/ml. If
the generation time is 20 min, what is the cell density at the end of
1 hr 40 min ?
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Name a medium commonly used for culturing plant parts (explants)
What factors dictate choice of media ? :

ey Iy (Ffgr AU) F dadw ¥ gmrear Sumw U WM A WeEH & A9m
fafau | 3 A FF & % SR W HeAq B g B @ 2

What is the mode of action of tissue plasminogen activator (t-PA) ?
Name one medical application of t-PA.

T SRS Gihas (t-PA) &1 &Efafy @1 8, SdET | t-PA &1 T faihedr
ST FART |

Indicate two ways by which sickle cell anaemia can be diagnosed. What
is the molecular defect in these patients ?

Wﬁmmwﬁmmmwaﬁfwwl@ﬁﬁ@ﬁm
AY F B 8 ?

The restriction endonuclease, EcoRI is a dimeric (2 subunit) enzyme.
Based on how these proteins interact with DNA, do you expect it to be
homo- or hetero-dimeric ? Defend your choice.

EcoRI 795 Y UErgadins fadl (2 Iugare o) UsEA &l @ | 30 W
Efd Fd ¢ & ¥ WE9 DNA & @19 9 ¥R TRefs fFr & €, o
T W WA ¢ F gE un-feadt ? sty fawm-fgod ? o SW % ww ¥

A ST |

(i) Why is Agrobacterium tumefaciens regarded as natures genetic
engineer ?

(i) Name an ornamental and a crop plant each where
micropropagation has been commercially successful.

()  CAEFIRTT T B UH THE AEE SR el S € 2
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13. Name two factors that can reduce the bond strength of ionic bonds
between amino acid residues in a protein. 2
T8 QA FRH & A9 AR S R M F U ot orEwel & o & amEd
IEH I MY VG H T T

14. What is the Philadelphia chromosome and how can it be identified by
the FISH technique ? 2
frenefeman M w1 giar 8 3R §§ FISH T-is g1 fhg SR T8eT S ekl
3 ?

15. Results of DNA fingerprint analysis for a man and woman and their
three children are shown in the autoradiograph below. Which child is

least likely to be the biological offspring of this couple, and why ? 2
Child Child Mother Father Child
1 2 3
| ] l ] [ 1 | ] L 1
] —
. [
N .
. || . [
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17.
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19.

20.

21.
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SECTION C
gug 9

Name any two techniques for determining the molecular mass of a
protein. Elaborate the principle of any one of them.

fadt A # enfras defa feifd &0 &t 5 @ ool & W fafew | T
9 fodt e A fafgd fagid & s § faR ¥ TdET |

(1) What is downstream processing ?

(i)  What strategy would you use to purify a recombinant protein that
is secreted into the growth medium ?

()  orEE SEEE (SRAEE SRR R wed § 2
() g wem # efad @9 9 gRE N F e & fAw omw died
WA STE wE =R 2

What are the basic steps of a Polymerase Chain Reaction (PCR) ? How
many DNA molecules are generated after 10 cycles of amplification ?

defe A ORE (PCR) & Horfd =01 F-31 § 2 @ F 10 9 % 9%
ff™ DNA 3] &d & 72 .

(i) What are the benefits of developing insect-resistant transgenic
plants ?

(ii) Why is Bacillus thuringiensis (Bt) toxin not toxic to humans ?
()  F-Tf gReiS ® 9 F T AW § ?
(i)  Iferw gRAfEf~aT (Bt) Jfema wat & fau onfadt o=t =& & 2

Do you think ‘in silico’ based prediction techniques are accurate in
genomics 7 Support your answer with reasoning.

T oo faer # St #§ g fofaar smfa qdEmon awAe wé € 7anﬁ
IR & gudd § FRUT THA HiC |

(i) Why is the technique for the production of monoclonal antibodies
called hybridoma technology ?

(i) Why are monoclonal antibodies preferred over serum antibodies
in diagnostics and therapeutics ?

(iii) Give an example of a thérapeutic use of monoclonal antibody.

3
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23.
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25.
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()  UsEE SAfUel (dEiES) & Ied & dedle &l BRSNSl a4
ETIRS I

G) Yt (eRefesy) o fofee fem § @ fOERS ¥ R W
THFAHg UETEe i uEE @ S § 2

(i) TEHFAHg UNETE & fafwrcd 3w &1 T Ierwr AT |

Which reagent is best suited for accomplishing each of the following
tasks :

(1) Determination of the amino acid sequence of a peptide.
(ii) Identification of the amino terminal residue of a peptide.

(iii) Hydrolysis of the peptide bonds on the carboxyl side of aromatic
- residues.

frafafen #@f @ fog @ 3 TS & fau saw ifveds waifus ST @ -
() el Y & U oTt STH W Feiter e |

(i) foE TeRE F A S vy & ifufulr |

(i) UAfCEH SN F FEFTT G¥d W USREE &L & Sof-3q8e |

Give three distinguishing features of pBR322 and pUC19.
pBR322 @ pUC19 & TH T89H Tgq] JaRy |

Give three reasons why the use of microbes may be harmful in making
products for human use.

OR

Why is strain preservation important in microbial cell culture ? Give
any two methods of strain preservation.

Q@?ﬁquﬁﬁﬁmﬁwmémmﬁ%wﬁﬁw‘
& THA BHSRS & Wl @ |

HYgar
Pl B Gada ¥ wig (R) & o =@ wgagt @ 2 29 uiegor
¢ q fafeaf saRT |
(i) Stem cell technology 1s potentially very exciting. Why ?

(ii) Why do we retain stem cells throughout adult life ?
()  =H S S gweTet @ 9 ok s v @ | e & 2
(i) &R TR H LF FRmET a9 Aol =i o @@ § 2
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SECTION D
gug ¢

Explain how the “charge relay system” operates in chymotrypsin.
Name two other enzymes that use a similar theme. Why is the broad
specificity of chymotrypsin advantageous ?

OR
The functional properties of a protein are dependent on its 3D

structure.

(1) What are the three main non-covalent interactions that
contribute to the folding of a protein into specific shapes ?

(ii)  Differentiate between hydrogen bonds and van der Waals forces.

(iii) What are prions ? Name a disease caused by them.

FRARRET § ‘9N o faen” f5w yar &8 &t 8, THeRy | @ 3 USEA!
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Describe the principle and use of blue-white selection in rDNA
technology. Name any two methods of introducing recombinant DNA
into host cells.

rDNA Sefisl & fie-v8d w99 & fagia td 3w & guiq i | R ot
2 faftrl & 9 R e g0 (ERSE DNA & waet Sifyreett § waw s
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28. Transformed cells often exhibit modified expression of certain genes
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‘which are too many to study individually. Suggest a method you would

use to compare the expression of such cells with that of normal cells.
Describe the method in detail with the help of a suitable diagram.

OR

Write a brief note on ‘SNPs’. Discuss using two examples why SNP
analysis is important.

FUaRa HfyEel § e U8 T@ WA & ofefGa sfimfe ad @ ot @ &
9gT W & g § 9% SR 39 ¥ sThel-ethdl W oTedd Jé fEar S
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g fafy =1 foeR ¥ avfe ST

agqar .
‘SNPs W T Hfie feaft fafa | @ Seear % e SitTe 75 SNP fvdor
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