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Please check that this question paper contains 8 printed pages.

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.

Please check that this question paper contains 28 questions.

Please write down the Serial Number of the question before
attempting it.

15 minutes time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the
students will read the question paper only and will not write any answer
on the answer-book during this period.
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General Instructions :

99

W)
(ii)

(1it)

(iv)

(v)

(vi)

(vit)

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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wug A
SECTION A

DNA 357 9341 § FR-FWR S Th 3 0N & | 301 a1 34 ¢ 2

In DNA sequence readouts occasionally a S symbol appears. What
does this mean ?

geeiel gfg & fow, Ifg wmemi @ 939 pH 7-0 W womEifa & fHar S |
i ?

Growth media for microbial growth is not always adjusted to pH 7-0.
Why ?

Fed & 9E-U gt A, aifya g emfEl & yfdwm & fou wd W S & et
qit ¥ o T enfelra seme & st €, 7 fR fed gar & 1 W w4,
YT | 1

In heart bypass surgery, blood vessels from other parts of the patient
are used to replace blocked coronary arteries instead of a donor.
Explain.

ool w9 % fau IafedsHl (gesHl) & &b Iy e S @ 2 R
IARads &1 AW dd3T | 1

Why are mutagens used for microbial strains ? Name any one
mutagen.

ot e Hada § e fRar S arer g 9w oF @ g @ 2 1

What is the main buffer system used in animal cell culture ?

Qg B
SECTION B

N # TRSISH @Y fFE TFR 99 § ? 2
How are hydrogen bonds formed in proteins ?

TS DNA Wenfiidt & faw, 37em-srem seR) & §ams () & T S
R 2

Different types of vectors are required for recombinant DNA
technology. Why ?

3 P.T.O.
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8. onfraw yod fRY FEd € 2 Ul & ShfaEa § swde feu W e fEe
afras fogel & AW faf@y |
What is molecular breeding ? Name any two molecular markers used
in screening/selection of plants.

9. TR WM W AN T TN W, geIeidr Hadd F gaC W@ F A, ST sa gy
HYA-39 WER & UHEl & 9 faf@u |
Name the vessel used for holding microbial culture media each for
small scale and large scale culture, with a reason.

10. vl swgve didl @ fimd & w9 ¥, ey Sfveel & o ded ¥ fou ag-ag
QY] & SETIHA Bt 2 | TE F 2 W & R Q dweRl & Am fefay |
Why do ‘in vitro’ cultures of plant cells require several nutrients
unlike intact plants ? Name any two of such nutrients.

11. il Fifee dae+ & CO, THEed § 3man s @ 7 f&% wm=r BOD ¥ | q@
= ?

Animal cell cultures are grown in CO, incubators rather than regular
BODs. Why ?

12. 9EH & goHH W9H % fw MALDI den ESI &1 3=l fofan Sl @ | 39 3] &
TR ffn s aaEe B A v § s o s 8 1
MALDI and ESI are used for the mass spectrometry of proteins.
Expand these terms and indicate how they are useful for protein
analysis.

13. % fuged faere el #, =, A 3R == (Hifs fGamme frar & g @ g 4
¥ W< fHT T DNA & RFLP favelyer fen mar | o g Jdet forfaes 8 2
SIUT ddisy |
In a parental dispute case, an RFLP analysis was performed on DNA
obtained from the child, mother and paternal uncle (as the disputed
father had died). Would the results be conclusive ? Give reasons.

14. DNA @41 W& & ST01-3791 Yfaed 10-3%9 o1y faf@e |
Write a 10-letter sequence each typical of DNA and protein.

99 4
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15.

16.

17.

18.

19.

99

FISH d%% & fogd fdu suam fear sar @ 2 sEEs & fidg sfada @ &
fFg SR Y99 FTAT Srar g 2

What is FISH technique used for ? How are fluorescent colours
introduced into chromosomes ?

wus C
SECTION C

WA fEmffen & fafim O s g9 €, 9av § fafae | = a9 s &
& T S RBCs oW # el of@el & @H-6 W Glu &t S8 Val el
gaveifa g ?

Briefly indicate the steps involved in protein fingerprinting. Would
you expect haemoglobin having Val substituting Glu at position-6 of
beta chain to cause sickle celled RBCs ?

TF UG STEIYRY WNfsAe @eT T & T E. coli ¥ MR 359 ®URRUT &l 8
T G WA & S 9" YeH S g | o ®Yaid 8 9 g
FUATES 45°C W AN & THaT 8 | 39 wifvae § Th fawmdE S & Fefan &
fafay =01 -1 €, ARy ¥ fAfEy | 39 wifsee & uRe ®uiakd E. coli &
A fFY THR ShfT & 2

An unusual plasmid has been discovered which has high
transformation ability in E. coli and confers heat resistance to the
host. Hence the host when transformed can safely grow at 45°C.
Schematically indicate the various steps of cloning a foreign gene into
this plasmid. How would you screen the transformed E. coli carrying
the plasmid ?

e T W de f6u MU did § wid U 59 gl ©0 fgdiaes sug=ast MR |

Enumerate six secondary metabolites derived from plants being
produced commercially.

dqfad gfg o et gesiat daeq # fafte gfg @ w & 59 yar ofieea e
SR 7 TE U e W gEe e R sue Sifve w5 (gm/L) T4
T (42) % WY ey Yeidd gidr @ |

In a microbial culture underlying balanced growth, how is the specific

[

growth rate ‘uw calculated ? Suggest an equation showing its
relationship with cell concentration (gm/L) and time (hour).

2+1
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21.

22,

23.

24.

99

ey HyERT & fau seuer § o SW aen fafgy gy (Iwe d) SiH
e ol 9aRT | ey Se-dEiE § sEee g9 a9 U g9l 1AM
fafEm |

How are transgenic plants considered useful for humans ? Name
atleast three transgenic plants approved by the U.S. Food and Drug
Administration. Mention any two concerns which ethical bodies have
raised against the use of transgenic plants.

OR

Indicate various direct (vectorless) gene transfer methods used for plant
cells. Name a vector used in plant biotechnology.

3 FF ¥ w8 fofas wre € R ot @it gade § swne @ 9= arel
IR AEAH S ST dererar wfad g @ 2

What are the crucial factors affecting the techno-commercial
feasibility of the scale-up techniques used in animal cell culture ?

TF ASAey ¥ ARy fF R difed UH erel 9 gw fRE WER @ 9
Fohfafta fear S wekar @ |

Schematically depict how a protein can be engineered to have desired
amino acids.

S WOE W a1 WAl & werdr § fEfasiied sTmavn ddAie & avi
HINT |

Describe the dideoxy sequencing technique with the help of suitable
flow chart and structures.

Qersial IR & YA B TR 8 At iferd =T - € 7 US 39
<d gU Rl & AT Qe SUMeS & YAaH H YaE A TRy |
What are the essential steps used in isolation of microbial products ?

Draw the flow chart of the isolation of an extracellular microbial
metabolite citing an example.
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25.

26.

217.

99

THFAA Ve (MAbs) F1 @1 & ? MAbs &1 ®I¥ UF S IR |

What are monoclonal antibodies (MAbs) ? Suggest any one application
of MAbs.

@vs D
SECTION D

Ui M HRE IWE F U9 H guiq ST ud 39 IYFIT SART |

rgar
WA F Sfas mew § F Ay 2 2 faenfedl & o faeme @8l & s=w
W@ eI # g s H favnfad g@en THA etd fRY YeR Herdr awd
g2
Describe briefly five protein based products with their uses.

OR

What is meant by the Biological value of proteins ? How do branched
chain amino acids help athletes to protect their existing mass and
improve their performance ?

‘BLAST & 0-w0 faf@u | o wnem few &m & fau sewa fear s @ 2
ASTT a9 S ATEA § fae i |

rgar
T 9% faER § weal § 0-2% # DNA A R =afhal @ stfad & <
F fau wafm § 72 UE fael & onfras wfa T a1 @ 2 w0 3 fyeand fE
W § et § 2 UF fRd uw I @ Am fafew |

Expand ‘BLAST. What is this tool used for ? Differentiate between
homologous and paralogous sequences.

OR

Do you think 0-2% difference in DNA sequence of human beings is
enough to make each individual unique ? What is the molecular
nature of such variations ? Are these variations associated with some
diseases ? Name one such disease.
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28.

cDNA T&&edl & qorn § S geees g ser fim e § 2 R @
cDNA J&&Hed & F47 ¥ FH-39 § 707 o7 §, demey 7 fafaw |

How are genomic libraries different from c¢DNA libraries ?
Schematically depict the various steps involved in generating a ¢cDNA

library.

8 3,700
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