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(iii) X7 &I 1T 5 TF & F97 Hacigolicds 97 8, 1979 @ 9% & Uh-Uh
3% & | _

(iv) X7 &6 T 15 TF & 97 TYHIHS &, I8 G I9% & g1-q1 7% & |

(v) I T&IT 16 T 25 TF & F97 4 TGIHF &, [0 & 9% & di4-diT 37F
g/

(vi) Fo7 G&IT 26 T 28 T & F¥7 GH-ITRIcHS &, 78 & I 9% & Qle-gie 375
g/

(vii) FoTpcictd (TUHI) HT ITFT Fhia & )1 o, Jie TvIE &, d 9

General Instructaggg -

&) . Al questwns are compulsory.

(it) 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.

(itt) Questions No. 1 to 5 are very short answer questions, carrying 1 mark
' each.

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

(v)  Questions No. 16 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.

(vit) Use of calculators is not permitted. However, you may use log tables, if
necessary.
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SECTION A

1. § Fiog faad DNA &l Shdel a9 ToTd & 1 38 CaCl, gRI 399G fohu

I o Y9I & U HLaT & | Gl 2 1

E. coli cells take up foreign DNA only after a heat shock followed by cold
CaCl, treatment. Why ?

2. meswﬁwmé?Gms%m@qmﬁﬂawwm ;
g | 2

2
What do you understand by the term GRAS ? Give an example of a

micro-organism under GRAS.

3. IV HEd! UEi % WY diehl R T& o7fg & oy wfeeqat #d €, SR 9
Had d B arell UgaR i W HH G T HH I a8 | T Aa-Neifirhifag
B & 91d 39 gHET ¥ fAged & fofu we faft &1 ggme e | !

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. mW%ﬁﬁmmm%&mﬁmmwﬁ

i

Y,

HOW itk you go about studying the genomes of microbes that are
uncultivable-2-

5. mewaﬁ%maﬁﬁmﬁ@?ﬁlaﬁ?. 1

Children eating golden rice are unlikely to suffer from night blindness.
Why ?

TuE §
SECTION B

6. TG WIS 8 go1 A |, fhddl YAC 99K & forq @ wH-8 ffen
TN sl ATIIIHAT BRI dTfeh I8 Th i UG & €9 H HE H Tob | 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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9.

10.

11.
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et = g1 8 2 GHEe T S 6 Tt AT S O 39 1 & fou
AT HIRERT N W AR gar 2 | 1+1

What 1s a prion ? Explain how a prion relies on normal cellular proteins

to cause disease.

DNA T (379a1 A1Sshit) 11 8ld & 3R 378 fsharcds S d fohd IR
S Toham SiTat 8 2 1+1
What are DNA chips (or microarray) and how are they used in functional

genomics ?

7 PlcTid & UH Iy H, HINEHT GHIY 30 HFE H 2-0 x 106 HIRERNT Ifd ml
T §GHL 16 x 106 HIFHIE fd ml & Idl 8 | 39 TG94 T J99-H1A 1 8.2 2

In a culture of E. coli, the cell population increases from 2-0:x 10 cells/ml
to 16 x 106 cells/ml in 30 min. What is the generation time of the given

culture ?

AT, AicRelt & e ¥ ad-ish i sfem (Thtee) WenfiEhl w4t
Fg Jal 8 2 T4 $W & U & fov Hecdia geeqa gfeeh =1

Qe Qe [ 1+1
Why is the techniqﬂe for the production of monoclonal antibodies called
hybridoma-technology ? Give an example of a therapeutic monoclonal

antibody for breast cancer patients.

@ 9 I e Egfats i gaaie DNA Senfieh #§ sages &9 9
1 g TSI g ?

() RFE EfRs fame § gesfies €9 @ qe R § | 3 w1 e
N & ? . 1+1

(1) Why are type II restriction endonucleases extensively used in
recombinant DNA technology ?

(11) Restriction endonucleases are naturally found in bacteria. What
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12. 39! pH 6-5 9% H TIEHT (A, B, C 3 D) &1 U o fen mn g | =
A T pl 50 8, Safh 3 It TEHl T pl > 7-0 3 | 39 T & AR |,
AT TEH A I fHgw § § fohe TR o7em H, 3R 39 dhAie d ffgd
fargr= +ft w3 | 2

You have been provided with a mixture of proteins (A, B, C & D) 1n 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.

13. (i) 9HE SHEE H W % {7 gegasfiadr d sga Afte fafayar o8 S
g2
@) T T ¥ AR 89 F Sifaw F o § Rifees WY F g @

IS0 S Ghd & | 39 fowg ¥ 3t +a-dt ugfa fafercas it ggman
&L Ghdl B 2 1+1

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

(11) Whichypresent day approach can assist physicians in predicting
with confidence the risk of developing a disease ?

14. OKT-3 91 Bial € 2 98 Sfoiuu & R 3@ S & e san g 2 - 2
What is OKT . 2 Wlﬁ}v is it administered during kidney transplantation ?

15. mﬁﬁq%%ﬁ%ﬁwﬁ&z@ﬁmmm%mm
o A1 9T WEG-g | Ed e mpdentte & S e IcafEd mién
dd 8 S e e & M W I Al 3T &9 U § | WH b g

QRO 56 TR 2 : 2
i IbITeaH AT (%)
1)  EHA O 100
() Saiad N g TR g 2 5
VT 3TF 94
ETIEGINSICIE] 3
LSIECIE! 4

31 qRUMAT | 3 TR THS 3 o fshaTedes Wat™ o a1 § 1 sy {Hehrertl ?
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16.

17.

18.

19.

99/1

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 (%)
(1) Normal protein 100
(11) 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 ?

g s ¥
SECTION C

PCR =5 & dfi qosg =0 &1 § 2 R a9l R s fsared e s
& ? Tha FSiH! DNA # T DNA U &1 sUiTchsh &9 & foreaia e yom
for s w2 2 3
What-are thiethree basic steps of a PCR cycle ? At what temperatures are

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

-G T SDS 1 947 THTE BT & 2 371 goaw & futwr # 77 e
YR FETEd IS HTdl & ? 3

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

NCBI W 3uersyl fohedl i Sere@ qA:91fH el i =t S1%Y | 70 Q ol
F ST GEHGT SUST & ST AT eidl & 2 SurEd Hifv | 1é+1%

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

%he 99 3R Haq ¥99 H 37X Fqrsy | 3

Differentiate between a fed batch and a continuous culture.
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21.
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GM WEE! & o9 GHTEd ARGH TR 9 A9 S8 8 ? 3
What are the three potential risks and three benefits of GM crops ?

eEaesl YU &% YR W, Th Hraldg fhd THR Heal HIRERI AR A
SHITIHT T T HL Tohal & ? 3

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

R § 73 UoEH MY qrferesT 1 erEE HINY AR 7@ H T T g F IW
QT -

- [marey FT FidiH(mg)  Flgar (He)
O 1:  URSHA oy 16,000 1,60,000
O 2: AU GHSH 3,600 1,35,000
T 4 :  AU-3TES SHIRSETH! 71 77,000
ST 5 : AT SHIHUTH 1-75 52,000
(a) VSNEE it d S-S0 g98 AfYF guret 3 3 R 2 ‘
(b) - frefafy wed o wreh & ok = 2 15414

Stu ythefoﬂomng enzyme purification table and answer the questions
that foltow :

— |'|".“" T

Procedure Total protein(mg)  Activity( units‘)
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 ?

7 - P. 1:0.
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23. TSI ATHA T T a1 el & 90 a5 | JoHTeHs e T hie | 3
Name the two methodologies used for genome sequencing. Present a
comparative account.

24. AWMETE fohvaa gfsham | 19-8 SEal @ AR AR Al e afde 2 3%
e @ 6t w3 avIsar 2 2 3
What parameters must be monitored and controlled in an optimised
fermentation process ? Why do we need to control them ?

25. G¥i SEHINRR Sfia wie 9@ 4 9 SRR # 3gga f®fd 3 w91 591
TEd 8 ? ES HINTRIST IR 935 TH HIEhA § &1 37at gidl & 2 S

- gar
Hifir i aq SR § 3 T | 9 qaq FREE # e TR
ITH L hd 3 ?

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

Indlcate the-differences between finite and continuous cell lines. How can
we thmn coentinuous cell lines ?

s 3
SECTION D

26. (i) mqﬁﬁm@ﬁmﬁnw%mﬁmwmwm
-
(ii) WﬁﬁﬁmsﬁﬁDNAmmmﬁﬁﬁrﬁaﬁﬁnﬁ%m
fafgu | 3+2

HAA

DNAmﬁﬁﬁ-ﬁﬁx%ﬁamqéﬁﬁﬁawﬁ?ﬁww |
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(1) What is the principle of blue-white selection for screening
transformed cells ?

(11) Name any two methods of introducing DNA into host cells.

OR

Explain the p'rinciple and steps involved in Sanger’s method of DNA
sequencing.

27. (a) maﬁﬁmmﬁmﬂﬂﬁﬁﬁé?
(b) WIA-TRR e <t aordier &l T=® vgat foha faesfa fopam an 2
(c) TBIUATHR HIH TheIdl FI e s Il e At fig=mihite | 5

HAA1

FreaicfEa 4 ‘S et fren” fea yor aiEem =ar 8, |are i |

39 T 37 THATSH o AT Fd13¢ S g9 favy @ 19 ©d & | e Hi
Ty fafdrsan svers =4t 8 2 5
(a) Whyis 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 ?

28. fidfiaw demiamse =1 814 § 2 Wandt § It T i B & 2 FIREHE iR
Fahig agdl & gRI I9d fgdiges AeEiangel o foheal diF o A9 FdEe |
fafercan fagm @ 3o gy &t 9= Hifve | 5

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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