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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.
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attempting it.
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General Instructions :

(i) Question paper contains four sections A, B, C and D.

(it) There is internal choice in questions in all the sections. You have to attempt only

one of the choices in such questions.

(iii) Questions No. 1 to 6 are very short answer questions, carrying 1 mark each.

(iv) Questions No. 7 to 14 are short answer questions, carrying 2 marks each.

(v) Questions No. 15 to 25 are also short answer questions, carrying 3 marks each.

(vi) Questions No. 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.

Eus b
SECTION A
faem grEfsheest UsTeH 1 1 + 7 2 1
HYAT
forell Hamge H SgHaEcHe I ITFNT HLA I HT A 8 ? 1
What is the function of reverse transcriptase enzyme ?
OR

What is the advantage of using polylinker in a vector ?
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2. U Fdeh U KR Heied dad e & & fau #faismey @ 3w w4
fope ST B 2 1
AT
Al & Yohd § GrEf-Ud gIHM 1 9 fafgu | 1

Why is macerozyme used in obtaining cell suspension culture from plant
tissue ?

OR

Name the hormone involved in fruit ripening.

3.  IUPAC Ushd Ul e ‘R’ %1 T 371 g ? 1
What does IUPAC single letter code ‘R’ stand for ?

4.  ATSIhFEE F1 R ? 1
What is lipofection ?

5. A ferdll fortfima Sfiemyy g i fafsre gfg smewaspad s 7 @, @ 5@
Hag o U fohd TehR < HTEAW 1 ITMT HEAT AT ? 1

If the specific growth requirements of an isolated strain of bacterium are
not known, which type of medium should be used to grow (culture) the
same ?

6. S-S H g FHYU g gRI FRE TR I HA-EEEAS] IRERE WY
T @ ? 1

Which type of non-covalent interaction, through a weak attraction force,
is important in biomolecules ?

Qs @
SECTION B

7. A o fow qd 9 fohe TR =Tdes gt g ? 2

How does nerve gas cause death in humans ?

8. Ui o Ush 38U < UgEal © Uidi § wufyes wa fediass 3uma=ms § fave
HITT | 2
AT
AU GhOT T Tehild-sial I ITH H § Theidl (HaHT Tcdd HidT & |
CRI 2
Differentiate between primary and secondary metabolites in plants, with
one example of each.

OR
Inter-generic crosses hardly lead to successful production of hybrids. Why ?
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AR ARRIERRT Teh-ilehl T ITAN Hieh TMoed TSH (IEd)’, Teh TSI
(TraifeR) uTey, @i faehma s foham T 2 2

How was ‘Golden Rice’, a transgenic plant, developed using genetic

engineering techniques ?

OKT-3 Ufalld 3TEIomul hl ford TR Ukl H HETAAT L HehdT @ ? 2
HAAT
tPA geamaTd 1 0y fohE JohR T Hohal & 2 2

OKT-3 can help in preventing transplant rejection. How ?
OR

How can tPA prevent heart attack ?

gad H TdmiEdl I HIfER Wl ITiGdr o fU SRI-hIRehE T
AU pH STV 3TEeTH & | T 2 2
Maintenance of extra-cellular and intra-cellular pH is essential for

survival of mammalian cells in culture. Why ?

3Tkl feRelt Tieet o ST ek STsRA o T 2 | 371 foh| YR ygaT o 9@
DNA 37991 RNA g 372/@] JIEH 3TIhH TE & ? 2

You are given a sequence without label. How will you find out if it is a

DNA or RNA or a protein sequence ?

TS UIH HT A YR 20,000 D 8, TFEH 5 3R 4 @Y 7 | HEld-TUeH
forl m/z W IEH 3T 1 989 T 2 2

A protein with molecular weight of 20,000 D contains 5 and 4 charges. At

what m/z are protein ions detected by the mass spectrometer ?

* 4
*@* x ¥
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14. fSu U SfAm ogepa |, ST i g qen WidHT S g o gk g9y 16 7 |
F ? 3 SR Iq15T | 2
T
b cHeh SHTHET H €1.09.¢. fug fopm yeer 3wt 8 2 2

In a given genome sequence, the relationship between number of genes

and number of proteins is not linear. Why ? Give two reasons.
OR

How are DNA chips useful in functional genomics ?

@ us T
SECTION C

15. 3Tiehd feeste (3rvmmisn) # S afspa tan’ 84 8 | 3
() @HR &Y Y IR FRY ST ATl TATgH 1 T faflay |
(@) ot i Iufeafa o gz umey ffsha o= &t Smar 2 2
(M) eTgafeRa: ffHa TemsH wehfas TemsH @ foRe weR i 7 2

Detergents now-a-days are provided with ‘biologically active enzymes’.

(a) Name the enzyme commonly used.
(b)  Why is this enzyme inactivated in the presence of bleach ?
(c) How is the engineered enzyme different from its natural form ?

16. TH YaIg 9% g &g H iHd g sgfeH (FEfGH) o Jeahion &
fafim =won =t quifsu | 3
rorat
AT Bq GESie! Sta-renfiehl | Traf-ad yg@ fadnd - g 2 3

Draw a flow chart to show the various steps used for the isolation of

recombinant insulin (Humulin) produced in E. col:.
OR

What are the main concerns for the safety aspects related to microbial
biotechnology ?

17. "1 SiHifyed o 39 gy a3niEeh qaiatu § I9feyq 9t S 3cq1el hl UgaH

fore Th ST Eohd & ? 3

How does meta genomics approach help scientists to identify the novel
gene products present in the environment ?
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18. 9 99T Tad Hay o sfi= 37T T IS | 3
Jrran
(%) frvem-ga=t (BHed) | e (S%cd) w1 39sd T S1d & 2
(@) gadd #rem i BT gEastial 6l gig § TaUYg 399 L dehdl 8 |

i 2
() gEwESE IHSH I W AgErarHed (NTG) S8 WRHEl 8 3HEd
forn ST B | = 2 3
Differentiate between Batch and Continuous culture.

OR

(a) Why are fermentors provided with baffles ?

(b) Foaming of (in) medium can hinder microbial growth. Why ?

(c) Microbial strains are usually exposed to chemicals like NTG
(Nitrosoguanidine). Why ?

19. T o Jeaht o fore Sefi fgsmasen fawrsi wfskan w1 avf hifaw | 3

Describe aqueous two-phase partition process for separation of proteins.

20. U 328 i ggrdr ¥ ffafga 1 guemsu
(®) Fe R et Fas glaeegq Temsy
(@) fuufe iR o sds afagem ey
feweres S sFenifam & fow -8 i Sgat g & it = 2 3

With an example, show

(a) blunt-end cutter restriction enzyme.

(b) sticky-end cutter restriction enzyme.

Which one of the ends are better for directional gene cloning and why ?

21. AHifhd @ h TEEal ¥ fhet LA, (DNA) S & fafirse srgpm =
Tyolt (19 <1 TR ¥ ge IR TgaH- o [T TR B aTeft 3TaHl dehrieh

yefsfa i | 3
YA

3@ 6! TERAT ¥ pBR 322 AT YEp o @&V ! ol T | YEp !

e HaTEh FII had & ? 3

Draw a labelled diagram showing the technique which can be used to
identify and locate a specific sequence in a DNA gel using a probe.

OR
Draw a diagram to show and compare the features of pBR 322 and YEp .
Why is YEp called a shuttle vector ?
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22, G fopdl o alispl o1 avia Rife i st ifsemrett § g €LuA.T,
1 fHewM ST S Hehat 7 | 3

Describe any three methods used to introduce recombinant DNA into the
host cells.

23. fmAfaRaq agi 1 aftumn fIfaT : Ref-313p0 (RefSeq), THSTA (M) 3K
TR (JTreiT) 3
Jrran
BLAST #1 & ? BLAST @ISl dehrieh fohd forgrai W e 7, fafau | 3

Define the terms : RefSeq, Homologues and Paralogs
OR
What is BLAST ? Write the principles that underlie BLAST search.

24, Sage foFE (FRIESRHECH) § 3T fRT M dTel ®ig A9 2o ™ o AW
fafge ot 374 fafga g o1 oft Ieor@ i | 3

Name any three databases for Bioinformatics and the information
available in them.

25. Tt few o Sfiem @ =fe &0 Sfiai 6 safeafa sma oft &, @ oft s3ht o
T Gohel A F1 & ? g dF RV ARG | 3

Why are genes difficult to count, even if we know where the genes are in
a given genome ? Write any three reasons.

LCRERC)
SECTION D

26. (%) TH HITyEhd foheg ad & ?

(@) wgeh (widice) i sgem (Wedidie) wen wifimal i fade A |
9 T HiA-H IR h 70T § SEIHTA a8 3T e 2

(M) wH Hfrwre B fafhear & ® 6 1y sdrsy | 5

HIAT

(%) Sia fwea @ R 2
(@) <A s 8 TR gl o T fhe TR 3wt § 2
(M) Form amie A e yoft g SRR (AESC) % Hadd i i

o ~.

dobieh faenfad 1 3 3 HINTRIST &1 |Id o1 2 2 5
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(a) What are stem cells ?
(b)  Differentiate between pluripotent and multipotent stem -cells.
Which of these act as repair system for the body and how ?
(c) Give three applications of stem cells in the field of medicine.
OR

(a) What is a ‘gene knockout’ ?

(b) Why are mouse models prepared using gene knockouts useful ?

(c) Who developed the technique to grow Human Embryonic Stem
Cells (hESCs) in culture and what is the source of these cells ?

azTsy foh redi H et Hearey S TSI 1 YA HLd Y difod S fhe
R fafsa fopu a8 | 3@ sAwY | gESie ey TR erEse 9y |
7 Y faug # whd @ ?

HIAT

(%) W dFHA (FehT) 1 ITUTET hdl fohal SITaT B 2

(@) @ dFEH % Sam] gRI Scaifed JHaNTS Sae hl TUET (e ATvg
& | Topegl i ol 1 gt ST |

Explain how the desired genes are introduced in plants using vector

mediated gene transfer. Draw diagram. How can one differentiate

between the transgenic and non-transgenic plant ?

OR

(a) How are edible vaccines produced ?
(b) Edible vaccines have advantages over recombinant vaccines

produced by bacteria. List any three advantages. 243=5

(F) UYH-WRA (FERACHA) TH FI1 8 ?

(@) <& & MarEfeh i @ sEAHT fhan ST 2 | = 2

() oS TEE @ 98-8 W 1 3T 61 ST Hehdl @ | 4TS HIT |
() @ et S fRE YTl § gied IIdH 1 Sa-3TeEd (SgfET) 1o

LT BraT 8 2 2+1+1+1=5

(a) What are nutraceutical proteins ?

(b) Curd has been used as a pro-biotic. Why ?

(c) Whey protein can treat a spectrum of diseases. Explain.

(d)  In which food system is the water binding property of whey protein
used ?
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