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Please check that this. questlon paper contains 9 pnnted pages.

' Code number given on the right hand side of the question paper should bﬁ '
- written on the title page of the answer-book by the candidate.

Please write down the Serial Number of the question be!ore 1
- attempting it.

- 15 minutes time has been allotted to read this question paper. The queﬁtxonf-

- student will read the question paper only and will not write any answet on |
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General Instructions :

(1)
(i)

()

(iv)

(v)

(vi)

(vii)

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 number 1 to 5 are very short answer questions, carrying
1 mark each.

Questions number 6 to 15 are short answer questions, carrying
2 marks each.

Questions number 16 to 25 are also short answer questions,
carrying 3 marks each.

Questions number 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.

amr [Ader

99

)
(ii)

(iii)

(iv)

(v)

(vi)

(vit)

Tt v fard & 1

¥ GHE TIF-faFeq (AR i5q) 3Ty T 8 | o 5 3 3 a1 o
97 ¥ q9r 5 3% gt 3 5§ A gI7-fA%ey Iy & 1 v FuA 7
HIH FTT UF-UF [a%cq & & 3K a1 8 | ¥99-97 ¥ 9} @Us — I, 4,
gamed

Y97 G&a 1 & 5 7% & J97 JATgUdE 9T 8, [0 @ 59 I 0H-0&
3% 8 1

YT & 6 T 15 9% F YT TgNEF & 58 § y9F F qr-at I%
g .. V

¥v7 GBI 16 T 25 7% F yv7 4 Ao 8, 8§ g% & dd-did 3F
g

97 G&Ir 26 G 28 dF & IV H-IWHSF & [0 I9% F uia-uia
% & 1

Fcigaedl () F 3TN AR & | A% sTavaE g al S AT-gRivEr #7
39T X GHT & |




SECTION A
- EE R

- Protein chemists prefer to monitor absorbance of protein fractlmb
elut1ng from .a chromatographic column at 280 nm. Why ?

mmm%ﬁmm%mwmmm%
280nmqtﬁmmlﬁ'mazh7

S |
- 2. If a researcher began with a sample that contained three copies of
double stranded DNA, how many coples would he be able to generate

tﬁ:ﬁﬁé@aﬂ@@?@émm%mﬁaﬁmﬁnNAaﬁmw
yfafeafrar &, ?haarsqﬁPCR%maﬁ%masmmﬁﬁmmm
T ?

WWW@ECOZ;%WW@WWMWWIW |
2

" high amounts of erythropoietin (EPO) ?

X w5 e g % e W R 3 RENERA (EPO) % ve el 5
N fo TFReE WU T @ S% sifteR-dfad &) e S @ 2

after 27 cycles of PCR ? ~ L 1'-‘% :

EES s

3 ‘What are monoclonal antibodies ?
et. &omblnant human insulin cannot be obtained from the cu.lture 51
filtrate of E. coli. Why ? | 1

3 P.T.O.
\ |
PR Mmmm g ‘ o M.L,

P

R .

iGN




10.

11.

89

SECTION B
wvs §

Most media that are used for culturing microbes within laboratories
are not used for large scale cultivation. Why ?

yaeTerel ¥ fiet geEetal & Hadd § s fhu 9 e sifueer Al ®)
72 M W dada & forw seme 9 e S | v &= 2

If you wanted to express a eukaryotic protein in bacterial cells, would
you clone genomic DNA or ¢cDNA into the expression vector ? Justify
your choice.

afz g fEd T GhR WeE @ SRRt § sfier & 9w §,
amy sifireafs d9ex § fREel FoF &G =R - SE DNA & a1 ¢DNA & 2
TR v & 9§ FHROT FaEy |

What are homologous sequences ? How can you access information on
homologous genes/sequences ?

U ST 1 Bd & 7 WS S/l WY fRE YR I e
T § 7

Why is aeration important for microbial growth ? How can proper
aeration be achieved in microbial cultures grown under Iaboratory
conditions ?

qewsie gfg % o ames w&i sravas gr @ 2 warwnen Rftfe 6 gaasier
gadHl & ITH-aeN ¥q Sfad aFed R YER Ww R ST wwar @ 2

Differentiate between primary and secondary metabolites. Name two
secondary metabolites obtained through tissue culture and their
application in medicine.

yrafis a1 fgcas IuMEES| § il SRy | Has W€ & g0 ONW g A a
oo SumeEst & AW IR fafeewr & &7 F 3% SR FART |

Monoclonal antibody against CD3 is an effective therapeutic agent in

overcoming renal allograft rejection. Why ?

gFE FREAY (fFedt gigmie) srligfd & 7 89 9 § CD3 & ¥fa wHwar
(ORFAE) TS TE yWEer fafmedr g ® ) v sl 2

4



) 12.

- 13.

14.

15.

99

Listed below are four different single strands of DNA. Which of these

in their double stranded form would you expect to be cleaved by a
restriction endonuclease, and why ?

(a) ACTCCAGAATTCACTCCG

) ACTCCACTCCCGACTCCG

(© GCCTCATTCGAAGCCTGA

(d GAGCGGTTTATCTGAGCAG

2 & € g ¥ DNA $ =R e e ©9% U MO
famg # oo omwm H 5 ¥ Wewm iSRS
focfem & @b, ik ==t 2

(@ ACTCCAGAATTCACTCCG

() ACTCCACTCCCGACTCCG

(¢ GCCTCATTCGAAGCCTGA

d GAGCGGTTTATCTGAGCAG

E
14
:

(a) Expand ‘EMBL’.

(b) Why is it necessary to insert gaps when aligning two or more
_genetic sequences ?

() ‘EMBL # [0 fafaq | |
b) [T A Y fF AR ApEA B Ufkes R F ORA ae-dg §
A () T T EEF § 2 |

Which plant part(s) would be best suited for expressing antigens, and

why ?

Qzﬁaﬁaﬁaﬁmﬁs%@qﬁ%ﬁm%mmﬁﬁqmﬂ%mm
IS B 3R H 2

A fungal extract has anti-cancer potential and it has shown positive
results in clinical trials against childhood leukemia. However, the
active compound is present in very low concentration. Suggest any two
ways to increase its production.

@Wﬁﬁ&ﬁ%mnﬁmﬁméaﬁtwvﬁﬁm%nﬁrﬁm

gyl ¥ 38 FERoTs 9o ¥ umEmr W 2 1 WR 3§ ufsg dfe & umn

T @ A WE F ANE R | T IR B oaen @ wd & el geme |

5 | P.T.O.




16.

17.

18.

19.

20.
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SECTION C
g |

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

‘v Sy F A 8 2 g9 H unei NN afrefe F #E W9R oy
RELE

Suggest any four methods used for introduction of recombinant DNA
into host cells. Also explain the method of insertional inactivation used
for identification of the recombinants.

T FEE & iR G DNA & 3G9 S04 § s@ue 89 aell #8 9)
faferal gemse 1| wa & faw ffwan & oz fafy o ooeme Sos g gt
F wEEgH H S wHA 2 |

What is a ‘fed-batch’ culture ? What are its benefits in microbial
technology ?

g a= (Fe-av) dad 58 wed § 7 geEeld deife ¥ gge @ A 2

What are the major constraints in accepting transgenic crops ?

T wEet  EeRe ¥ qe sfeawat @ g 2

(i) Briefly explain what is meant by ‘contact inhibition’.

(i1) What is the difference between a defined and a
serum-supplemented medium ?

OR

(1) Differentiate between anchorage-dependent and
anchorage-independent cells.

(ii) How is damage to cells prevented during cryopreservation ?
() o deE ¥ g o 2, 98y gaeRy |
(i) & uRwfed a9 & di-defia @resm § e s g 2
Agdar
() fes-fal aa Ra-wdy SRt § fag S |

(i) ferofemm % oA RifveT # Y seR afs 9@ agee & S 2

2+1



21. (i) Give any two applications of proteolytic enzymes.

(i) How does the consumption of branched chain amino acids (BCAA)
help athletes in enhancmg their performance ? ; 3

O A G & 9 @ e e |

(i) mmﬁﬁraﬁaﬁwfmﬁﬁmiﬁﬁﬁwﬁmmmﬁ
(BCAA)waawmmeam%7

22. What information can be obtamed from genome sequencing projects: ‘7’ 33

S ST TRESEST ¥ AR I W W ST s @ 2

~23. How can you obtain virus-free potato plants from virus-infecteﬂ
plants ? Are these plants virus-resistant ? Why or why not ? 3

muﬁaw@ﬁm—gmmﬁmwmﬁmwwﬁ%?w@
-ﬁ&mwﬁﬂ*ﬂéaﬁ%?%mﬂmﬂéﬁwﬁ7

24. How could embryonic stem (ES) cells potentially be used for treatment
of diseases associated with tissue damage ? Give two examples. 1+2=~§
maﬁ@uwﬁuaﬁ%w%mm@q(ES)aﬁﬁmaﬁmmm
ATl I R S A ? 7 T @ IS G |

25. Study the following enzyme punﬁcatlon table and answer the questlons 3
that follow : ‘ '

Steps Procedure | Tota(llzg))tein 1?3:111?:)}’ '

Step 1 | Crude extract 10,000 . | 1,00,000

Step 2 | Salt fractionation | 3,000 96,000 |
Step 3 | Ton exchange chromatography 400 80,000 g
Step 4 | Size exclusion chromatography 300 60,000 -
.Step 5 Aﬁinity chromatography' 3 45,000

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

(b)  Which of the procedures is least effective, and why ? v - 3




26.

27.

99

frfafaa domen YEiwmr arolt & e FNT iR HE oM I W ® W &
IW aNT

| R gﬁnjﬁq <s§gﬁ>
wor 1 | sTenfee freed 10,000 1,00,000
WO 2 | o9 YU 3,000 96,000
WoT 3 | e fafme RS 400 80,000
WO 4 | SAHER-F SIS 300 60,000
T 5 | SYET IEe 3 45,000

(a) Y& A sEr S gaifus sewd 8, ot w2
(b) i fafy we@ T wwEER 2, o =& ?

SECTION D
ug

(1) What are the essential features of a vector ?
(ii) What is the role of cos sites in phage A ?

(iii) What is the role of DNA ligase and alkaline phosphatase in
recombinant DNA technology ?

() fodt Am & ifard e F-FT A9 § 2
(i) WS A ¥ cos WAl W T gfFH B & 7

(iii) YA DNA sieifel § DNA @RS ao gig Biehesl & @ e
B R 2

i) What is isoelectric focussing ?
(ii) Name some of the important branches of proteomics.

(iii)) Why is the study of proteome relevant in the age of genomics ?
OR
What is the principle of protein fingerprinting ? Enlist major steps

for performing this technique. Suggest one application of this
technique for detection of human disease.




(1)  Guagq BHET T4 Sl @ ?

(i) WA # T veEyl wEel $ T fafe |

(i) I & g0 § Neshw & sregga = sfam @ 2
e

%Wmmﬁm%7mmﬁw&g@ww-wé7

Tl TR | AT AT R EEH B H T TS H Ch AT GIRT |

'Expand NCBI. What are the po‘mble uses (any two) of databaseb |
available in NCBI ? How can tools available in these databases b¢
used to retrieve and compare genetic information ?

QB

Gene prediction for a given genomg using bioinformatic tools may be '
different from the actual number ﬁ ‘genes identified by expenmentnl
methods. Why is it so ? Do you think there is always a correlatmn'

between the complexity of the organism and total number of gen¢sJ o

lpresent in its genome ? Justlfy w1th suitable example.

‘;‘.NCBI - ey | NCBIﬁm@aﬁ@r%wﬁamzﬁv(ﬁ ﬂ)*
rm%f?sq%zﬁ@rﬁmmu#aﬁm@iﬁﬁmqgﬁmmﬁaﬁmm
“‘?ﬁmﬁﬁﬁmw%%’ |

g

mmmmmgm%m%mmm,m
B 3 TR T S A At den d fE & T § | Y 3732![[
! mtﬁ;sﬁwﬂaﬁaﬁmsﬁtmﬁqﬁmaﬁaﬁ aag.ai'




