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General Instructions:

()  All questions are compulsory.

70

(i)  There is no overall choice. However, an internal choice has been provided in one
guestion of two marks and two questions of five marks. You have to attempt only

one of the choices in such questions. Question paper cofdainsections -A, B, C
and D.

(i)  Question numbersto 5 are very short answer questions, carryihmarkeach.
(iv) Question number8to 15 are short answer questions, carryignarks each.

(v) Question numberksto 25 are also short answer questions, carryBwparkseach.
(vi) Question number26 to 28 are long answer questions, carryibgnarks each.

(vii) Use of calculators is not permitted. However, you may use log tabhesaésary.

qHT 39T :
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() &%t g7 sifqarg &1

(i)  PIT TET FI7-MFHT (s qisd) Suaer 78 &1 v 9 2 3Pl ard Th 997 §
TIT 5 STl aret & geAl § Wil gaa-fakey ST &1 UG geAl § Susl e
Uh-UF [aeheq &7 & 7 a7 &1 97-997 § 9% @S - 3], §, T 97 T &/
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(i) g7 d@T 1 & 5 TF & T SHITGRIEd g7 &, foad & 74% 1 (-0
5H Bl

(V) 997 9@ 6 & 15 TF & F97 TRIE® & fod & g% & q1-gt 9% &1

(V) 797 G@T 16 & 25 G% B F97 W THRIHE &, ord & g% & di-diT o &1

(Vi) F97 &7 26 T 28 TF P F9T NG-FTIHF B, foH G FAF & qia-qig AF &

(Vi) BagASd (TR FTITFNT afid &1 afe sravgE & al ST ArT-arioEr @
AT F gET 21

SECTION A
e

Give the sequence of the two primers (5 nucleotides long) required to amplify the
following DNA sequence by PCR: 1

5' GCACCTAGATCGATCC 3'
PCRzRT fr=ifafiad DNA ST & Jaei 2q STasasd af Ul (5 gfRidierss a@w) &
STRH AR

5' GCACCTAGATCGATCC 3'

What is lyophilization ? 1
AR (FeRriaE) fhd wed ¥

What treatment will you recommend to a fruit-seller for ripening a consignment of

'Flavr Savr’ tomatoes, and why ? 1

H IGh ERT YHMET AT |

A soil micro-organism produces a novel metabolite in nanomolar concentration (nM).

Suggest away to increase its production in quantities that are economically viable.

T Yo7 AT U fdehd 90 YhR & SUMEIS & AHHIad qEor (nM) § S Bt
g1 UH UAT qUH AR Eh BN 6T A 3fte § Fderd AEel § A fhar
ST Eh |

Suppose you are planning a large scale hybridisation programme in maize, how can this
task be made less labour intensive ?

A forar o 9aRT & Uk 99 U W) HHOT HERH hl AT 9491 © 8, df 9d150 {6
TH I B MY HH T =W e (F9 9-9e09) 5T g ST |
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SECTION B
qvs §

You wish to introduce the human insulin gene into a bacterial host in the hope of
producing large amounts of human insulin. Should you use genomic DNA or cDNA ?

Explain.

qHa Sgfoe B T2 AT § SR BT d A AW AWG i S # dERIRad
(Sframop) oAt H gdST HOET Aed & | SOl St DNA SR EAT Alfey Al
CDNA ? 9HH18T |

What are ESTs ? How are they useful in genome analysis ?

ESTs®T &id &7 S fasawer § I fha R Sl & 22

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

application of t-PA.

F WA |ishad (t-PA) 1 frafafer s/ et &2 t-PA% us fafer sguan &
aw fofey |

2

2

Which of the following proteins would be expected to migrate fastest through SDS-PAGE

gel, and why ?

Protein MW (daltons)
Transferrin 90,000
Cytochrome c 13,400
o-antitrypsin 45,000
Myoglobin 17,000
Serum albumin 69,000

SDS-PAGESW ® ¥ fA=faiad & 9 fohg U RN &1 digaw Tfd 9 ST & &l
JTTSM & ST, 3T Al ?

g MW (37ee)
ZEGRA 90,000
QIR © 13,400
a-udtefaT 45,000
B IDIECIIEE] 17,000
R Tgfie 69,000

Give two distinguishing features of pBR322 and pUC19 vectors.
pBR3227ar pUCL9HaE®l & & Jgd™ @&l Jarey |

2
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11. What is the IUPAC code for A or C ? Write the complementary sequence of the following
sequence : 2
5-ASGYTWCAG-3'
A sgar C & fauw IUPAC #18 @/ @° feafafad omd &1 T v fafau:
5-ASGYTWCAG-3'

12. Why is aeration important for microbial growth ? How can proper aeration be achieved in
microbial cultures grown under laboratory conditions ?
geratia gfg & T are & sagaesd &7 FErenar aRiafadl § geeidg daeHt &
T § SRId arE R 9eR 9T fRar S aehar 2°

13. The long distance runners are disqualified if they test positive for erythropoietin (EPO).

What is this substance and how does it act ?
OR

Embryonic cells during development not only commit along different lineages but also
retain a population of cells that are present only at strategic locations in the adult
organism. What are these specialized cells known as ? Why are they maintained in
undifferentiated state ?
UH Tl QU AW gl (W) @I, S afe uReaEfeT & Ui §erieh 9T e
FA &, A Fb iva fRar ST 2 @€ uer @ Er ¢ SR ' R yer
FE BT T?

JTgar
qRae & R YRR T daw O wunaemwet & fu & sites
T T U FHIE-gATt W AT IO @A & S a9Eh Sid # dad JEAas
WH W ARG T E o3 gt wifeet @ owr am G s &0 g9 o e
Hitr 6 = oifodfed s & #& S W@ S ¥

14. An autoradiogram of a sequencing gel containing 4 lanes of DNA fragments is shown in

the figure below :
ddA ddG ddC ddT

Direction of electrophoresis
pd

(@) Readthe DNA sequence from the autoradiogram.
(b) Explain why the sequence read from the autoradiogram is complementary to the
original sequence. 2
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G feu o fer §# DNA @3 & SFRAT SId &l 4 9l dren SAeRianm (il
o) fmmar mr %
ddA ddG ddC _ ddT

TARIBRIGY (ST FU-Guer) & fewn
!

(1) sifeRfedmm & DNA SIhH & Tod ifer |
(@) SERfIW™ & qgr T TPhA A STHA Bl T b8 JHR BT &7 THSEy |

15. Study the following enzyme purification table and answer the questions that follow :

Step Procedure Total protein (mg)Activity (units)
1. Crude extract 15,000 1,50,000
2. Salt fractionation 4,000 1,38,000
3. lon exchange chromatography 1,500 1,15,500
4, Molecular exclusion chromatography 688 75,000
5. Affinity chromatography 1-75 52,000

(@ Which step in the purification is most effective, and why ?

(b) Which of the procedures is least effective, and why ?

Frfafaa oaEd-9aa Rt &1 Tead BT AR AR I8 o1 W IS B I
Gl

WO | HEfar el g (mg) | BRar (et #)
1. argnfera frepor 15,000 1,50,000
2. TA FH 4,000 1,38,000
3. s fafa s 1,500 1,15,500
4. G e ol e o e 0 = £ 688 75,000
5. FEAT  SHIHRITH! 1-75 52,000

(37) 9NET T HIFET TR FqAME HITR & A i ?
@) @FEr FRERAY 99 ®H HER T S A2
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SECTION C
gvs q

What is OKT-3 ? Why is it administered to patients undergoing organ transplantation ?
What is the relevance of fusing an antibody producing B-cell with myeloma cells in

hybridoma technology ? 3

OKT-3 &1 &iar 8?7 31 YIRUe & @ AN & I8 &= fear o 22 sefasmr
Tl | fRdr gfafis-Scdres B-Rifdreh &l AraMT HIfenistt & a1 qafhd wi &l
T ST B2

What is ‘Molecular Pharming’ ? Suggest any four advantages of expressing transgenic
proteins in milk ? 3

“Imivees SAVeE” fRR ded &7 T H URSIT UMl &l AT B H Pbls R AT
AT |

Name any three resources available from the NCBI and their uses.

NCBI| § Su@el 89 aid foheel i Garesl & 9™ fafge ud S9% SUdiT 9qrsy |

What is fed-batch culture and what are its benefits in microbial technology ? How is it
different from a batch culture ? 3

QTHRT Gae 1 AT & AR GEASHI-URENRen § 6 a7 @9 &7 I8 9§99 9 e
g T BT 57

Name the special DNA polymerase used in PCR reactions. What are the three basic
steps of a PCR cycle ? Using a single template molecule, how many DNA molecules are

generated after 10 cycles of amplification ?

PCR&MfRarstl § s&ie fhT M @l fafare DNA dieitaey @ 9™ fafay | PCR®
& A e TROT T &7 T Uehdd S¥ie 319 T IUANT 3 gU, G & 10 ol & d1g
T fohat DNA 319 a9 &7

What are edible vaccines ? Give 3 advantages of developing edible vaccines. Which plant
part(s) will be best suited for expressing antigenic transgene ?

TEfT JFEE ® B 22 @Eefid R o [Jeld e & d9 dY 9deu )
gl ORei| @t At & faw W &1 BErd BME W gaiee Sugw el
e 22



22. Why is it difficult to culture animal cells as compared to plant or microbial cells ? How
is the pH and osmolality of the medium monitored arid maintained in animal cell
culturing ? 3

UEY AT GeHASIEl RIS H AT H Ul IR B qaed AT S e
F BT T2 YN RIRT Gae FA § qeAq & pH den ST & R UhR
AHe T S 9bar U I HEH SA @I AT Ghal &7

23. Name any four physical and/or chemical properties of enzymes which might be useful to

change by site-directed mutagenesis. Support your answer by taking an example of an
engineered protein/enzyme. 3

TATEHT & U HE 9R Hifas Ta/g9dr qqEs erad feey e ww-efa
SARAATET ERT URAdT @M1 IUART & Fehal © | 09 IR & a9ee # fohedt us
ZfifaRa em/aaEn @1 Saretr diferg |

24. A Chronic Myelogenous Leukemia (CML) patient has been put on a combination drug

therapy for the past 2 months. How can the FISH technique be used to monitor the effect
of chemotherapy ? 3

T LRI AAAE Shiaar (CML) I & fued & 98 § U% |99 ofive
MIER W W@ T 2 | WA & I9d & "G & 0 FISH dd-is &1 fha
TR SUAT fRar ST Hehar B2

25. What are the microhial culture collection centres ? Suggest any two benefits. Name a
microbial culture centre from India and its location. 3

eI GaeE §IE Bhes FAT BN &7 Ik B & W ddeU| ARG & (el Uh
A Fae deg 1 AW qq20 Ud 9 Fa Red g, g8 w=i fafew)
SECTION D
s

26. (a) Whatis the principle of protein fingerprinting ? lllustrate major steps.
(b) Who developed this technique ?
(c) Whatare prions ? 5

(31) "rEW femfufeT 1 frala @1 &7 T8 9@ T)O7 aEy |
(@) =T ddie &I fhaw fafaa fear are
(@) WTEsiT @ B E?

27. (a) How will you select bacterial cells carrying a recombinant plasmid ?
(b) Explain briefly a technique for visual screening of transformed bacteria.
(¢) How cark. colicells be made competent and who developed this method ?
OR
(@) Enlistthe four major steps in a recombinant DNA experiment.
(b) Whatis the advantage of having a polylinker in a cloning vector ?
(¢) Name a cloning vector that can be used to clone large DNA fragments (> 1 MB).
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(31) QAT WS B 9RO &l g2 SHaTT] HIrehral &1 fhe YR =99 foar S &°

(@) waiaRa STt & gaHE BT & [T SR &l S Tl U Jobeiidh bl HaT
q qHAET |

(|) E. colimifirersii &l fFd yhR Twel 9/ o gehar & 3R aarey f& & fafer &
fopae fopffa fopam am?

SrerEr
(31) gatot DNA 99T & IR J&F aX97 &7 &, gl a1y |
(@) AT JFR (HaTed) & Wik qgdets (Aiicint) B HT FT AT il &7

(q) Th UF AT G T AW qq120 @ 92 DNA @21 (> 1 MB) &l a9 &9 H |
T fohaT S GehdT B

. (@) Describe vector-mediated and vector-less gene transfer in plants.

(b) Why isAgrobacterium tumefaciemsgarded as nature’s genetic engineer ?
OR

(@) Enlistthe six major steps in plant tissue culture.

(b) Name a medium commonly used for culturing plant parts and what factors dictate the
choice of media.

(31) drei H Hamew-uretd q9r Hares-ed S EIEIaT & AU Hig |

(@) TR T B GH B AR IR = Fel AT 7
sregar

(31) Uew FHas FIaEH b ©: T WO F-HT B &, Al ey |

(@) Y 9T & GaeT § 9 SR U S ard Uk "reqq A fafan e
garzy {6 Aremw & 999 ¥ - dRel @ e § @ B B



