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General Instructions:

()  All questions are compulsory.

(i)  There is no overall choice. However, an internal choice has been provided in
one question of two marks and two questions of five marks. You have to attempt
only one of the choices in such questions. Question paper coimairsections
-A, B, C and D.

(i)  Question numbers to 5 are very short answer questions, carryibgnark
each.

(iv)  Question number8to 15 are short answer questions, carryiBgnarks each.

(v) Question numberk6 to 25 are also short answer questions, carryBgarks
each.

(vi) Question number6 to 28 are long answer questions, carryibgnarks each.

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

(i)

(iv)
(v)

(vi)

(vii)

Give the sequence of the 2 primers (5-nucleotides long) required to amplify the

gt go7 SAfard &1

FIE THT FIT-[AHT (SaT3ATT FI5w) FUTT 78l &1 [T ot 2 37l ard g g97
o T 5 Al ared g g9 7 A qFgT-ameq SudeEs &1 UG g § g HaoT
U fasbeq 7T & Sav e &1 §97-99 § gqX @95 - 3, §, G dIT T &/

goT q@ 1 § 5 % & §97 SAldagqaiid® g97 & d & g% # UH-U%
5E &l
997 G 6 15 TF B g7 TAIAF &, o8 & gdw & qi-at o F

ToT a&qr 16 § 25 T & 9T H agawiA®w &, ford & g&E & dt-diT
g5 &l

J9T TEqT 26 & 28 TF H {97 AH-FUEE B, foH T FAF H Gra-gia
g &l

Pagacy (TTHl) BT STFRT afoid &1 qfa ayFE & al AT AT-ariorEr
FT IYINT FT T &1

Section - A
gug - A

following DNA sequence by PCR :

5ATGCCTAGGATCATGCS3

PCRzR1 f=feiiad DNA 19 & Yae 2q Aa9deh &l Yeadl (-gfrsiierns @)
T SHY TaTET

Why is the nutrient medium autoclaved before using it for culturing microbes ?

5ATGCCTAGGATCATGCS3

gesidl & Gaed % [OU Teda e 4 Qd UWO-ATEA hl SARiRdd i ARl
fopar ST 87

Which future vaccine holds promise of bypassing the need to visit the doctor

regularly for childhood immunisations ?

BT SRR & 0 Fafg &0 § S & 99 99 9 999 & fau 69
1T o R e 1 Lo et

1

1

1
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A soil microorganism produces a novel metabolite in nanomolar concentration
(nM). Suggest a way to increase its production in quantities that are economically
viable. 1

T &I GEUeila U ookl a7 SUTIaast -Hiey Jigor (NM) # I < & | U T
TeRT AU e ERT SHaT SAMi 3fte o hasrd AmEsll § Icmed fRar ST 9 |

Why is ‘Golden rice’ nutritionally superior to normal rice ?
51 1 5 ) et A D 1 B 1 o S I o e L e | L e S

Section - B
g - §

Ovalbumin is the major protein of egg white. The chicken ovalbumin gene contains
8 exohs separated by 7 introns. Should one use ovalbumin cDNA or genomies
DNA to express the protein . coliand why ? 2

SR 3192 &l Fhal ® THh JOW U 2ar &1 foe siiagfie ofie & 8
TR, 7 gl § WER y¥% 8 B &1 IW UM & E. coli § et w
& fou 1 faegfe cDNA & e foear e anfew a1 S|t DNA &, iR
gg Wt qdrRy {6 w=ie

How can SNPs be used to predict susceptibility to diseases ?
I & forg gafear @1 qd =@ &g SNPSH fh8 JR SUanT fhar S gendT &7

What is the mode of action of tissue plasminogen activator (t-PA) ? Name one
medical application of t-PA. 2

Tk WA afshad (t-PA) 1 SRafater & et 87 t-PA® fmat ue ffeen
AT ® AW oty |

Which one of the following proteins would be expected to migrate fastest through
SDS-PAGE gel and why ?

Protein MW(daltons)
a-macroglobulin 820,000
Lysozyme 15,000
Serum albumin 69,000
Retinol binding protein 21,000
a-antitrypsin 45,000 2
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SDS-PAGESW ¥ & Mfafad § § fhg U UEH & digaq a0 9 STEmEe

FH BN ST FHI AT ST T2
FICiE)

o-Hehrarfer

SIESISIEL]

H e

YAt geq o

o-udreftad

MW (2reeA)
820,000
15,000
69,000
21,000
45,000

Why are type Il restriction endonucleases (RE) extensively used in recombinant

DNA technology ? Why do bacteria make RE ?

gatat DNA drenfiesr § 2reg || WRgasw tErgfraast (RE) 1 &ds SuanT i

ferar Srar &2 SRar RE &1 S9@T i 22

What is the IUPAC code for T or C ? Write the complementary sequence of the

following sequence :

5-ATGAYCGBT -3

T srgar Ca& faw IUPAC &g & &2 fr=ifafad STshd 1 e T fafa :

5-ATGAYCGBT -3
Why is foaming caused in microbiological processes ? Name a commonly used

anti-foaming agent.

Geuiiaehid YAl § & (BIFHT) R ST &7 G SR [T AW At Uh

gia-thal | T A faiay |

2

2

Erythropoietin (EPO) is included in the list of banned substances for sportsmen.

What is this substance ? How does it act ?
OR

Embryonic cells during development not only commit along different lineages

2

but also retain a population of cells that are present only at strategic locations

in the adult organism. Name these specialized cells and why they are maintained

in undifferentiated state?

Raanfsal & forg wfcfer weref @ gt & uReuEie @i enfae ferar @ &1 7 were

T BT &7 T€ fhe YR & FHr &2
Sreqar

TRAEA & I YT BB T daa fafre wa-rraett & fw & #feag &l § a9

3 U FIfepT-Tafteat s HEH 0 WAl & o a9k 9 § had EAlas Sl )1
AE &l & | 39 [aafta #ifdemstt @ AW qaey SR 97 O W Hifvd T s

srfqufed gom ¥ F= HEq ST W@ A

2



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 . —

W

() Readthe DNA sequence from the autoradiogram.
(i)  What purpose do ddNTPs serve in Sanger’s method of DNA sequencing ? 2

e feu g ot & DNA @2l & SThHIRA oid i 4 Tl arar siferf=amm (Tfafhwontem)
fe@mar mr ® -

ddA ddG ddC ddT

EREEINEE) _
(TEgeRoT- —

LEGE G _
fegm T

(i) SifeRFEIRM & DNA ST &l 9T T |
(i) DNA Ao &t § R fafr # ddNTPswT i & &2

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

Step Procedure Total protein (mg) Activity (units)

1. Crude extract 20,000 4,000,000
2. Precipitation (salt) 5,000 3,000,000
3. Precipitation (pH) 4,000 1,000,000
4. lon exchange chromatography 200 800,000

(&) Which step in the purification is most effective, and why ?
(b) Which of the procedures is least effective and why ? 2
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FrfRad TaTeH Qe QRO 1 ST ST 3R SR g8 ST W Gl & SR ST

TOT EHE-fafer Tl 9eE (mg) BT (@Al H)

1. sgter feRdor 20,000 4,000,000
2. @AY () 5,000 3,000,000
3. @AY (pH) 4,000 1,000,000
4, s o e 200 800,000

(@) SNE T I AT T qaifelh RN 8, A F i ?
(b) H AT FE-FART TG FH FR T, R 41

Section - C
qus - 9

Why is the technique for the production of monoclonal antibodies called
hybridoma technology. ? Why are monoclonal antibodies preferred over serum
antibodies in diagnostics and therapeutics ? Give an example of a therapeutic use
of monoclonal antibody. 3
ThaiHIT GIATUUE] & IATE Y deheileh bl SIS Grenfiehl 41 el ar &7 Jal-h

AT IMIER H FRT grafiet & AUel ThadHd I a0 deak §Hsl 9 &7
Tehad I GfdfUs & AMIER SYINT T Teh IS ST |

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

“3Nfvgeh e’ fhe ed &7 T § URGIHT Uil &l SITe® & & Hig ar) drd
ERIE
Suggest any four reasons why complete genome sequencing projects should be

undertaken ? Describe the advantage of using bacterial artificial chromosomes
(BAC) in such sequencing programmes. 3

I TH TR HROT FATIY {oh FRYOT S STERTOT IRASHTG R SO T anfe ? 0
STIEHHOT BRIHHT H AT B shrarE™i (BAC) & SUANT & @TH &1 a0 i |

What is downstream processing ? What strategy would you use to purify a
recombinant protein that is secreted into the growth medium ? 3
STYATE WA T BT &7 Jha A1 | Fiad dte YN & Sied &g o9
T SETHTA T ?

What are the basic steps of a polymerase chain reaction (PCR) ? Give two
applications of PCR. 3




aiferee g@ar afafear (PCR) & qaqd @R M- § ©72 PCR & &1 I9anT
=T |

21. How can you obtain virus-free sugarcane plants from virus-infected plants ? Are
these plants virus resistant ? Why or why not ? 3
FERE (fraToy) Sehfod T & drel | Y AeRE-g7h T &6 U bl TS Y T &7 /T
I i araRE-aidd B €2 U, o @ SR afe @, o i e

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

GEASTATT DTS BT a1 § qrofl BIreprst 1 Gae= fohar ST = Hfed gmar &2
9Toft I Fae e | 71emd & pH qOT SArETalaer & b T Hi-iedd fhar o1
AT & UG I7¢ AT I1T @M A7 qehall &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

Toenl & UH B aR i Ua/star et e e e s
SARAdS T ERT 9Rads @1 YR &6 | 3194 ¥ & 9999 § fhar us genfaRa
TEI/USTEH < a0 ST |

24. Explain how DNA “microarray” technique can be used to study cellular response
to environment. Also depict major steps diagrammatically. 3
DNA &1 geuegg (“HTgshiuY”’) Tehsiich 1 GATaR0T & Ui STehaT &1 SFea & |
e YR SUAT fohar ST AepdT 2, THSNIT | A1 & THe &I TN bl SIRET €9
EECHIERE

25. What are microbial culture collection centres ? Suggest any two benefits. Name
any one culture collection centre and its location. 3

AT FIEA HUE g 9T Bl &7 I His &l @9 ad1sy | [ Uk Haud w1
g T AT gdr3U 9T 3He L & 4T 91 gd180 |

Section- D
qgus - §

26. (a) Whatis the principle of protein finger printing ? Illustrate major steps.
(b) Who developed this technique ?
(c) Name a human disease caused by the absence of a protein /enzyme.
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443

49

—~

(@)
(b)

(@)
(b)

(37)

@)

@)

I RRiTET @1 Rigra @/ &7 59% @& aX qarey |
T T Bl [ faemfad far ar?
fopdT T WIEM/UATEH % T I Ul B 9T [hEl Ush JIHT TN T AW fafan |

Enlist the four major steps in a recombinant DNA experiment.
What is the advantage of having a poly linker in a cloning vector ?

Name a cloning vector that can be used to clone large DNA
fragments (> 1 MB) 5
OR

What is the principle of blue-white selection for the identification of
recombinants ?

Name any three methods of introducing recombinant DNA into host cells.
gt DNA Y3 & 91 Y@ 90T gaias i |

FACT et (areh) & Ao eifeint (qgdior) S & T a A 3

T UH T dae? &l 9 garzt o 98 DNA @98 (> 1 MB) &1 &lie a9

o & fRaT ST gehdr B

SUEN

Al Bl 98d & g Aia-99d aXT R 7
g DNA @l TRUST hiferehreti § gast &3 @l foel a faferi & =

fafeT |

Enlist the six major steps in plant tissue culture.

Name a medium commonly used for culturing plant parts and what factors
dictate the choice of media ? 5

OR
Describe vector-mediated and vector-less gene transfer in plants.
Why isAgmbacterium tumefaciensgarded as nature’s genetic engineer ?5

qIeT Sk GaLT & B8 &I a1 -1 &7 AT gy |
e YR & Hae § T ST [ ST aTel Ueh HTedq &l 9 [ 3
a3 o wrewt & Gg9 ¥ AR BRal B e ¥ Y@ g &7

rerar
qrefl H Hareh-AreAtia q9r Haed-ed S TGl B JuH B |
THIEFEIRTT ZHIGITT Yt Hl SAEH ST &) Her Arar 87





