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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 No. 1 to § are very short answer questions, carrying 1 mark
each.

Questions No. 6 to 15 are short answer questions, carrying 2 marks each.

Questions No. 16 to 25 are also short answer questions, carrying 3 marks
each. '

Questions No. 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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SECTION A

1. & #iows faodis DNA s aet a9 JeTd & 1€ 38 CaCly, gRI Su=iia feh

S % 9T B TRV AT B | T ? 1
E. coli cells take up foreign DNA only after a heat shock followed by cold
CaCl, treatment. Why ?
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What do you understand by the term GRAS ? Give an example of
micro-organism under GRAS.

3. QU B Wi %k WA Nkl 3R 5t anfe & for wfcewat wa §, ok A
HHA 8 B a1t IgER S off FHTH §E T FH W <d @ | T SAF-efiehifag
8 % A1 39 wHE /@ fued & foe o ot o6 geme @i | -

Weeds compete with crop plants for nutrients, water, etc and are
responsible for significant reduction in crop yields. As a biotechnologist,
suggest a way to overcome this problem.

4, 3 gEASHEl o S 1 TR A9 FohE TR wat St dadh ava T8
2 ~

How will you go about studying the genomes of microbes that are
uncultivable ? '

5. Tiieed 99d @H a1 Sl o SRIY B shl §9rEET A8 gt | = 2 =
Children eating golden rice are unlikely to suffer from night blindness.
Why ?

g
ENE
a

Que o
SECTION B

6. WU WfEE ¥ go wH W, fRdl YAC swx % fow 3 R il
TR hT STETIHAT TR AMh T8 T FT URF % F9 § HE & T | 2

Compared to a conventional plasmid, what additional sequences are
required in a YAC vector so that it behaves as an artificial chromosome ?
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fra1fa = Qa1 8 2 GuEeR TE AN fe T ffT S5 0 3009 761 & g
AW KRR N /At gar 2 | 1+1

What is a prion ? Explain how a prion relies on normal cellular proteins

to cause disease.

DNA T (72@1 ATgshilY) R 8ld g 3R 35 haTedsh Siifiehl ¥ fohl ThR
h feka Sira § 2 1+1
What are DNA chips (or microarray) and how are they used in functional

genomics ?

. FicIE o T "aY H, HINER THE 30 e H 2-0 x 106 HIREHTE Jfd ml
¥ TG 16 x 108 SIS IfT ml B STt B | 39 Tl T T 7 8 ? 2
In a culture of E. coli, the cell population increases from 2-0 x 106 cells/ml
to 16 x 106 cells/ml in 30 min. What is the generation time of the given
culture ? : '

A SfRalt & Icured § deohdles ol gEfyem (Fige) Wenfieh wEu
N I 7 ? TH HW b W F fore Fafrediy mieeaea gfwreft =1 w
S G | 1+1
Why is the technique for the production of monoclonal antibodies called
hybridoma technology ? Give an example of a therapeutic monoclonal
antibody for breast cancer patients. :

G e I URE GEIRyfaist 1 gt DNA Srenfieht # s &9 &
F I R ST g 2

() RFH Ty Samed § wehioes §9 8 ¢ I 8 | 3 @ S8
FA g ? . 1+1

@ Why are type II restriction endonucleases extensively used in
recombinant DNA technology ?

(i) Restriction endonucleases are naturally found in bacteria. What
purpose do they serve ?



12. 39! pH 6-5 IH T WIHT (A, B, C 3R D) &1 s gy fean my 8 | WA
A 1 pl 5:0 8, Fafeh 7= @eft AT T pI > 7-0 ] | 39 I o AMYUR W,
AT MEH A HI fagw # ¥ fFE R oem &, SR W awe A fAfgd
frgra +ft s | | 2

You have been provided with a mixture of proteins (A, B, C & D) in a
buffer of pH 6-5. Protein A has a pl of 5-0 and all other proteins have a
pl > 7-0. Based on this information, how will you separate protein A from
the mixture and indicate the principle involved.
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B2
@) B ¥ AR A % e F R F fifees W F e o

YU L Thd 2 | 39 fawa ¥ ot 9wt ugfa fufecas 6 agmar
T Hhdl & ? 1+1

(1) “~Human populations vary greatly in their susceptibility to diseases.
Why ?

(i1) Which present day approach can assist physicians in predicting
with confidence the risk of developing a disease ?

14. OKT-3 &1 81 § ? g% R0 & R s8eht T &1 e Srar g 2 2
What is OKT-3 ? Why is it administered during kidney transplantation ?

15. mﬁﬁqm%ﬁ%ﬁ@%ﬁm@ﬁmmaﬁ%mm

1 9@ AT ARG 8 | T iy HeSAiem & S o9 Iaiad NeA a4
dd & o e o & T W o= ofit ot s T § | e fehu o

9oy 39 THR B 2
nAT 1Tl (%)
(@) 9 e 100
Gi) Scafted WA e TR e § 5
T o 94
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TS 4

T RO & I Rk St o AT Wew o W # e sk e 2
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Suppose you are interested in exploring the functional importance of a
particular glutamic acid residue in a protein. By site directed
mutagenesis you make mutant proteins in which glutamic acid has been
replaced by other amino acids. The results are as follows : :

Protein ' Functionality (%)
@) Normal protein 100
(i1)) Mutant protein containing Tyrosine 5
Aspartic acid 94
Phenylalanine 3
Glycine 4

From these results what would you conclude about the functional
significance of glutamic acid ?
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SECTION C

16. PCR 9% % o qen =00 1 § 2 e qomei s e e e
2 ? T HaliHt DNA ¥ T DNA @S &l e &9 & fowaria frg w&R

fopen s T B 2 3
What are the three basic steps of a PCR cycle ? At what temperatures are

they performed ? How can one selectively amplify a DNA fragment from
total genomic DNA ?

17. NIH-GEAT | SDS 1 F1 I9E BT & 2 AT goadH & fuiwr 4 77 forg
YR TGO e HET R ? 3

What is the effect of SDS on protein structure ? How does it facilitate the
determination of molecular mass ?

18. NCBI W 3cietl gl fi Sz gt il <61 el se | = 9 shl
& i GEEAT SN & SR g guidt 3 2 e HIR | I%ﬂ'%

Enlist any three database retrieval tools available at NCBI. Does
similarity between two sequences always indicate their homology ?
Explain.

19. %E 99 R Haq ¥y § W Ty | 3
Differentiate between a fed batch and a continuous culture.
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GM wHal & i Garfad sifgm ot = @ a8 § 2 '8
What are the three potential risks and three benefits of GM crops ?

gEuesl I F AUR W, Th Hrafag foha THR et Hifdep R =
FIRT H AR Gha1 8 ? 3

Based on microscopic observation, how can an oncologist differentiate
between cancerous and normal cells ?

2 & 7 GomE W e B st B ot o Ry T ¥ I
difsr

- anEry FA I (mg)  GIFIar (Ffe)
WO 1: IR Y 16,000 1,60,000
T 2 AT GHTSH | 3,600 1,35,000
O 3: A T wEEh 1,500 1,16,500
O 4 :  IV[-IYGSH HIASTTH 71 77,000
O 5: §YAT ShIACTH! 1.75 52,000

(a) YA AT H HH-A1 =0 9 M THIET 7 3R R 2

(b) -t Frarfafy ae@ w0 el g 3t == 2 ' I%H%

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

Procedure Total protein(mg)  Activity( unit_s: )
Step 1: Crude extract 16,000 1,60,000
Step 2: Salt fractionation 3,600 1,35,000
Step 3 : Ion exchange chromatography 1,500 1,16,500
Step 4 : Molecular exclusion chromatography 71 77,000
Step 5 : Affinity chromatography 1-75 52,000

(a) Which step in the purification table is the most effective and why ?
(b) Which of the procedures is the least effective and why ?
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23. Sl AU # WE < falten % A s | geeTens et wega it |
Name the two methodologies used for genome sequencing. Present a
comparative account.

24, AWEE frve gfshan § 98 I o g 3 fFRfE s T 2 32
frafya @ 6 =1 awEar @ 2

What parameters must be monitored and controlled in an optimised
fermentation process ? Why do we need to control them ?

3

25. @ Sg=IREAE Sfe T @& 4 Vo iR % saga el & = s e

TWd 2 ? ES IR 3R 9966 &H SIfedl § 1 37a< aidl @ 2

HUAT

i iR T FE-EE § SR T | A S B e v
ITH b 8 7

Why do all multicellular organisms retain adequate number of stem cells
at strategic positions ? What is the difference between ES cells and adult
stem cells ?

OR

Indicate the differences between finite and continuous cell lines. How can
we obtain continuous cell lines ?
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28.
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@) What is the principle of blue-white selection for screening
transformed cells ?

(1)) Name any two methods of introducing DNA into host cells.
OR
Explain the pfinciple and steps involved in Sanger’s method of DNA
sequencing.
(a) ERRTHR HIH THEAA B Ao T F Fad 8 2
(b) WA-FER ffen it qerlies it Tod g e fospfta foam o 2
(c) ERmETHR HifER Thiedar w1 e w0 areft q faftmi 6t ==t Hik |
AT

FreAifdfEA # ‘O ot en” fhm R uiEmen star R, sawen il |
37 Q1 3 TATEAT % T IR S G fOs & S a8 | wEmifEm f
o fafirear amvers =i 8 ?

(a) Why is sickle cell anemia called a molecular disease ?

(b) Who developed the technique of protein finger printing ?

(c) Indicate two ways by which sickle cell anemia can be diagnosed.

OR

Explain how the “charge relay system” operates in chymotrypsin. Name
two other enzymes that use a similar theme. Why is the broad specificity
of chymotrypsin advantageous ? :

Tt Teraiemse R A ¥ 2 WAt § ST w1 it S § 2 SR ek
Faehid FaYdl & Rl Icqa fgdiae Aemianse # fhgl o9 & A 9aqsg |
Taferem foqm 9 376 g Y == FifvT |

What are secondary metabolites ? What role(s) do they play in the host ? ?
Name any three secondary metabolites produced by cell and tissue
culture and their application in medicine.
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