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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.

Wusg <h
SECTION A
1. fodm gEfhees TomsH &1 &1 % 3 ? 1
HAAAT
forell TaTEsh W SEHECTHeh! hl ITANT HTA T FAT H 3 ? 1
What is the function of reverse transcriptase enzyme ?
OR

What is the advantage of using polylinker in a vector ?



199

UTed Sk | hINERT e dad ymH e % fore AfRiemsn #1 3w s
fore ST 8 2

HAAT
%Al o Tehd © FEIT-Id gHH @l A fofau |
Why is macerozyme used in obtaining cell suspension culture from plant
tissue ?

OR

Name the hormone involved in fruit ripening.
TUPAC Tshd duf e ‘R’ 31 9T 319 3 2
What does IUPAC single letter code ‘R’ stand for ?
ATUTHFIH 1 3 ?
What is lipofection ?
Ffe forell foafi Sfamyy wag K fafirse gfg stawashard 3@ = &, @ 39
Haeq & U fopm TR & ATEIq 1 ST AT ITET 2

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 ?

-3 H oA AHY T G (RH THR H A-HEHAS ITREIRH e
TEU & ?

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

RCCRC]
SECTION B

AT o fotu 9 & fopg SRR HTa BT © 2

How does nerve gas cause death in humans ?

T o Teh 3GIET oh! TRl § Wgi # wiefies wg fgdiee Suma=si # fawg
HIfT |

AUgAT
AT G0 F Fehild-Sdi bl T i § Fohetdl T Tcdd hied 7 |
w1 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 ?

3 P.T.O.
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AT AT Teh-Iehl 1 ITIMT hich Teed Ted (ITadA)’, Teh TRSAHT
(grestfeR) dTe, 1 forehrar St feram T 2

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

engineering techniques ?

OKT-3 9fetiy 3r&fientur hl fore TepR Ukl H HERIAT L HohdT & ?

HAYAT

tPA ZeIT9Td 1 T0Y fohg YR R HehdT B 2

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

How can tPA prevent heart attack ?

Had # Tl i Hifveme o sasifaar & fau ar-siiiehE e
JTAU-HINH pH STEV AEITH & | Tl 2
Maintenance of extra-cellular and intra-cellular pH is essential for

survival of mammalian cells in culture. Why ?

YRl fohelt oieel o SR Teh T5hH foam T 7 | 314 fohe YR ug=l foh a8
DNA 379dT RNA 2 312/@] TIEH 31hH ©E 2 ?

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

DNA or RNA or a protein sequence ?

T HIEH T 3 AR 20,000 D B, EH 5 3R 4 A B | Hgld-TdagHIe
T m/z W A 3T 1 989 G 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 ?
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fqu U M orgshn |, ST Sl I qen Wi s we | s g9y 6l 7 |

F 2 S HROT Fdq1ET | 2
AT

TehralcHeh SiIed ¥ €1.1.U. g ffe yohr suamft g 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 1
SECTION C

AT Teesie (TumTeish) H SAfees afshy Tosd’ 8d 7 | 3
(%) T B9 3TN fhT I aTel THATEH 1 AW faReaw |

(@) faiores <t Sufedfa & =g vemsw ffsshar o=t g a8 2

(M) erafeRa: fiffa Tomen wThfaes Temew @ fhe yeR fie 2 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 ?

T YATE 9% gl Faiong § ffifa gitte segfer (jfeM) S gk %

fafir <o = quifsy | 3
AYAT

T B gersidl Sa-afiehl & graf-ud yg@ fad @@ 8 2 3

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

recombinant insulin (Humulin) produced in E. coli.

OR

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

T ST & 39T g0 ATk YTl § I9fEyd A< SiF 3cqrel shl yg<e
frE THR W Thd B ? 3

How does meta genomics approach help scientists to identify the novel
gene products present in the environment ?

5 P.T.O.
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S dYT Gdd gad o &e 3T Tose Hife |
AT
(%) fopvaa-wsl (BHel) | e (d%hed) Il Iqetsd T ITd & ?
(@) waYd "iesm I GBI gEESal hl ghg H T60Y 399 R Tohdl 3§ |

=7 2

() GEwSEl YUl T HHRG: AEgEraTEH (NTG) S8 WAl § 3P
IERIRSIIE 2 1

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 ?

TIEHT o JUFRT o foIT Ster fgsmaeen fawrse fshan &1 aviq i |

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

Teh 3280 hl ggrar 9 fAfalaa =1 gz -

(%) g R e s gfaeied TTey

(@) faufaw iR et wds gfaeem demga

fesTTeqer S Sl o T -8 R 98X a8 3 == 2

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 ?

THIfehd 3@ <l TgEal § fhefl dLwA.u. (DNA) St & fafdme s1gspa i
Yol (E) T FERAT H G 3TN IgaHH o T TR B arell 3=t qehHieh
weRid I |

AT
IM@ H TERAT A pBR 322 A1 YEp & @&V sl g1 i | YEp
I TATEH T had & 2
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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UH fehegl <M alenl 1 vl hifve f8 oedit hifmeersti 8 S €L,
T 9w 0> S Fehdl 7 |

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

frfafga agi <t aftamn fIfaT : Ref-37 450 (RefSeq), HHSITA (BMHIAN) 3R
ThiaTE (HTr)

YT

BLAST =11 & ? BLAST @IS dehieh foha figral W smamiia &, fafEu |
Define the terms : RefSeq, Homologues and Paralogs

OR
What is BLAST ? Write the principles that underlie BLAST search.

SagE o (SRsFRbiad) | 3T Ry S aTel g dF o™ o ™
faRaw ot 379 fAfga g=mn =1 ft Ieorg HifT |

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

foreft feu o Sfiam # afe &9 St & srafeafa s oft &, o ot Sah o
AT Givehal I F1 7 ? IS o Hro fafau |

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

Qs ¥
SECTION D

(%) TH HIRHT forg wed 8 2

(@) wguh (wfdiee) iR sgam (Aediuide) w0 wiftrmett # faug Hifs |
TH U 195 IR Hl q0Ha § SEIHTA Bl 8 3R Sy ?

() wH HIfeER S Faferear &3 ° @9 IR saEy |

AYAT

(%) S T’ w g 2
(@) <A fEa 9 R 9El % T fRe JeeR 3Tt § 2
() fpw Sl 3 OHa yofir 9o RISt (hESC) & H@agq & i

o~

dehleh faenfa <A1 3T 3 HINEHIST &1 9id =1 8 2
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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 ?

THFATSY Toh ITGUT H et HEAE S TAMRY 1 JART hid gC Afod S e

R Tafra fopu SIrd & | @ a913T | SR UTed TR TR-ZESI(eh UTed |

TH hy fawg FL hd 8 ? 5
A

() @ I (o) T Scure HE R ST R 2

(@) W da= o SaTv] gRI 3cdTied G Jefi <hl 3TUeTT ATeeh Tvg
2 | Toregl 9 et <t g=ht SIS |

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. 2+43=5

%)  UYH-IEREA ([ ) TIEH #9182

@) <&l ! UERIfeSH 6l T THTA T Jrar g | 1 2

) S UM E SEd-H U 1 3ATS foRAT ST EehdT @ | Sawe shify |

) @ qerdt i fohd Jurelt § gl TeE @1 Sd-oTeed (SgfeT) o
AT BIdT 3 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 ?




