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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 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.



Qus A
SECTION A

1. DNA %A TSl § Ff-H9R S Tha o1 S 8 | 39 F7 o1d 7 2 1

In DNA sequence readouts occasionally a S symbol appears. What
does this mean ?

2. W g & faw, gfg megdl @ wed pH 7.0 W gHEfSa T2 R S o
i ? 1
Growth media for microbial growth is not always adjusted to pH 7-0.
Why ?

3. TS F IR-U Wil H, afyd g5 il & wieamm & fow R W # o e
qit @ ot T afeal sRme & oS g, 7 6 R e & 1 v ==,
HHARY | 7
In heart bypass surgery, blood vessels from other parts of the patient
are used to replace blocked coronary arteries instead of a donor.

Explain.

4. Goed W & U SAREdeHl (RESE) & F STA R s @ 2 R s
IARgds & A9 FqET | 1
Why are mutagens used for microbial strains ? Name any one
mutagen. '

5. ot FIfyreR Ha¥q # SEHIA fRA I Ao I 9% oF & Bl 8 2 I
What is the main buffer system used in animal cell culture ?

wug B
SECTION B
6. TN H TESNH ey fFY YHR g d § 7 2

How are hydrogen bonds formed in proteins 7

7. TS DNA Tenfird & fau, STer-3am YR & §aes (J9Y) e T S
g | w2 2
Different types of vectors are required for recombinant DNA
technology. Why ?

99 3 P:T¢0.
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v go9 58 S8d & 2 Ui % Shif/EeE § SEEe 6T S e fEe o
anfigs fagsl & 99 faf@w |

What is molecular breeding ? Name any two molecular markers used
in screening/selection of plants.

PR TR W au 98 $H W, geEsiel gadHi S g W@ % fo, SRoT 9699 g
-3 FHR & gE & AW fafey |

Name the vessel used for holding microbial culture media each for
small scale and large scale culture, with a reason.

goqui srgue Wiel ¥ fymar & ®9 ¥, Uy Sifveet & gaddl & fae wE-aE
divehi & SEYIHAT Bial 2 | UH & ? UF & Rl S Gl & AW fafew |

Why do ‘in vitro® cultures of plant cells require several nutrients
unlike intact plants ? Name any two of such nutrients.

yoft e Gaddi # CO, gl § Imar s @ 7 & wm=r BOD # | ¥
wi ?

Animal cell cultures are grown in CO, incubators rather than regular
BODs. Why ?

TN & I 919 & foiw MALDI 91 ESI &1 393 f&ar Sidr @ | 39 visa) &
W[ fafau ek sare 7 Neq favayor § g9 w1 S g 1

MALDI and ESI are used for the mass spectrometry of proteins.
Expand these terms and indicate how they are useful for protein
analysis.

w5 fuge foae amet #, s=2, A i 9w (Hifs faacrs far & g & 9o @)
¥ W& T TC DNA & RFLP favamor fFar mar | a1 s s foriass 8 2
FRUT FART |

In a parental dispute case, an RFLP analysis was performed on DNA

obtained from the child, mother and paternal uncle (as the disputed
father had died). Would the results be conclusive ? Give reasons.

DNA T2 S & 9A1-3791 Saed 10-3%i o fafew |
Write a 10-letter sequence each typical of DNA and protein.
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FISH d&a & fFus fau 3ugn fEar siar @ 2 sme & ofiaw sfada & &
fFY YR Y99 SUAT ST & 7

What is FISH technique used for ? How are fluorescent colours
introduced into chromosomes ?

wus C
SECTION C

e Rl & fafm = sr-an @ 2, 980 § fafew | w0 e smn &
f& eF ST RBCs T9H ¥ el §@e & WH-6 W Glu & S8 Val arel
garareT g ?

Briefly indicate the steps involved in protein fingerprinting. Would
you expect haemoglobin having Val substituting Glu at position-6 of
beta chain to cause sickle celled RBCs ?

TE UH STHERY ©AfsHS @S T @ EH E. coli % ot I=9 UGl &Hdr @
T T WA B S IRRY FGH FET § | S SUARd @ W W
FUCAYESF 45°C W YA ® hT ¢ | TH WvHS H Th AT ST FAf &
fafay =01 w72 €, IRy # fAfay | 39 wifas § 9Re §9aid E. coli
A9 g FHR BT B0 2

An unusual plasmid has been discovered which has high
transformation ability in E. coli and confers heat resistance to the
host. Hence the host when transformed can safely grow at 45°C.
Schematically indicate the various steps of cloning a foreign gene into
this plasmid. How would you screen the transformed E. coli carrying
the plasmid ?

e &R W) T fer Tu i @ s R s o B fedies suEss MR |

Enumerate six secondary metabolites derived from plants being
produced commercially.

dfer ofe T e g dad A R 9 @ @ e TR Ree R
S 2 ? E U@ e & gEe afe fSEE sue it 9iser (goy/L) e
g (82) & Y gy Y| ar & |

In a microbial culture underlying balanced growth, how is the specific

€ ,?

growth rate ‘W calculated ? Suggest an equation showing its
relationship with cell concentration (gm/L) and time (hour).

2+1
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Tl & foT IReiHl diY fRE YeR IuERt AW S & 2 U9 &H-9-%H dF
RS Gt % AW fafay e oiifer & @ '@ ey wered ¥ H=e o 8
G ¢ o faand saRT = Afge affel 3 oRee O $ s=Ee §
foty ¥ wyeqa fear 2

~3

TRy FHyR & fau swma § @8 9 gt fafgy goer (IR F®a) o=
R fafdl SaRT | gy Se-iEiE § s@ue 36 9 g9 &1 AW
fafaq |

How are transgenic plants considered useful for humans ? Name
atleast three transgenic plants approved by the U.S. Food and Drug
Administration. Mention any two concerns which ethical bodies have
raised against the use of transgenic plants.

OR

Indicate various direct (vectorless) gene transfer methods used for plant
cells. Name a vector used in plant biotechnology.

3 F9 9 wH fuias Fre € 599 gl Sifter da9dq § soge & 99 9
IAAFNA TR F el GueIdr Sifad adt g 2

What are the crucial factors affecting the techno-commercial
feasibility of the scale-up techniques used in animal cell culture ?

TS geAed ¥ aaRe 5 R aifed TR sl @ g% Rl N @ e
$Sifafa forar s Fhar @ |

Schematically depict how a protein can be engineered to have desired
amino acids.

I9YH YA AR qd WSl & werar ¥ fyfasiwh srmnvr qwdlE & vl
T |

Describe the dideoxy sequencing technique with the help of suitable
flow chart and structures.

Georstal 3 & YZEH H e g9 A e wRer - § 2 U ISR
<d qC frelt U ARIvEE QEAsidl SUEAS & UG H AR 9 oAsT |
What are the essential steps used in isolation of microbial products ?

Draw the flow chart of the isolation of an extracellular microbial
metabolite citing an example.
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THFA UEEs (MAbs) R 8d § 7 MAbs & &% T TIHE T |
What are monoclonal antibodies (MAbs) ? Suggest any one application
of MAbs.

@ug D
SECTION D

U 919 nuifid 3 1 UEY ¥ guiq HifST wd 39 3T F9RT |

AGdl
M & Sfas mew 9 F1 g 2 2 foenfedl @ oot faemm gefd @t s=m
@A T WS FH dgR g § faenfEd S@en vHA ot W YR e #Rd
g ?
Describe briefly five protein based products with their uses.

OR

What is meant by the Biological value of proteins ? How do branched
chain amino acids help athletes to protect their existing mass and
improve their performance ?

‘BLAST & -0 faf@w | o7 9q f&g &m & fau s<oe fear s @ 2
O qg W srEhl § fade A |

e
M 39 fo=R § Aal § 0-2% ® DNA a3 =fhal & ifada o &
F fau wafm § 2 U fimansi @ enftas wofa == & € 2 0 3 Remd 5
Wit F S A € 2 W R s W @ Am fafe

Expand ‘BLAST’. What is this tool used for ? Differentiate between
homologous and paralogous sequences.

OR

Do you think 0-2% difference in DNA sequence of human beings is
enough to make each individual unique ? What is the molecular
nature of such variations ? Are these variations associated with some
diseases ? Name one such disease.

7 P.T.0:



28.

cDNA Taert &t qomr § S Qeeg ey yer i 8@ § 2 el @
cDNA T<&ed & 94 § FH-3H § T 34 §, dsaed § fafag |
How are genomic libraries different from c¢DNA libraries ?

Schematically depict the various steps involved in generating a ¢cDNA

library.



