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(i) JH-YTHIRGEH, G, THTE |

i) @9 GVl & P I ak® =TI fa%heq § | 0F Fol 7 379! 3G I & et
T% [aeheq #T 5 ST T & |

(iii) 37 G&IT1 & 6 TF & o7 STATLRIHE 97 &, 1578 & J4% HT Th-Th 37F & |

(iv) 3T TEI 7T 14 TF & F97 TLRIHD &8, 977 & T9% & 31-51 37 & |

(v) T TEI15 @25 T & 97 5 TLRIHF &, /78 @ IS & di7-aid 37 & |

(vi) ¥o7 G&IT 26 T 28 T%F & Y97 A5 ITHIHE 5, 574 & Yedeh & Giar-gier 3% & |

(vii) Fepacdl (FTUH) F IFT afedd § | fw o, I srEvEE &, @ e
1T GRIOET 7T 39901 F GHd & |

General Instructions :

(i) Question paper contains four sections A, B, C and D.

(it) There is internal choice in questions in all the sections. You have to attempt only
one of the choices in such questions.

(iii) Questions No. 1 to 6 are very short answer questions, carrying 1 mark each.
(iv) Questions No. 7 to 14 are short answer questions, carrying 2 marks each.

(v) Questions No. 15 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.

(vii) Use of calculators is not permitted. However, you may use log tables, if necessary.
©us <h

SECTION A
1.  gewsied i ghg & T, Fa¢q Areami 1 pH 9¢d 7-0 W qaI Tai fora
Srar | = 2 1

The pH of growth media for microbial growth is not always adjusted to
7-:0. Why ?

2. ‘STIfUra’ Wl Sl I HT Th Y G | 1
T

Taumo] (Grrd) @hiva 9l ¥ Tauv-gw @Y 9" e % fofe sfivey
favsaaes o1 SuA foRarm ST Gehdt B | &l 2 1

Suggest one benefit of raising ‘haploid’ plants.
OR

For obtaining ‘virus-free’ plants even from ‘virus-infected’ plants, apical
meristem can be used. Why ?
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frell PCR Afufsran # ffcifga wreent =t foren o @ fgtee €h.uA.T. (DNA),
% T, dNTPs 3R fgise WS | ©fehd 30 =3hi < qvrq Wi A&
¥.T1.T. (DNA) & Jadq # &iE 9fg foare 72 & | =1 2

In a PCR reaction, following components were taken : double stranded
DNA, Taq polymerase, dNTPs and double stranded primer. But even
after 30 cycles, no amplification of the target DNA could be seen. Why ?

RTT, THA YA § a@ies (FHi-HUR) S Fehd AT ITaT 8 | SR F AT
I 7 2

In DNA sequence readouts occasionally an ‘S’ symbol appears. What does
it mean ?

Toreft TidH o Stfircreron & fgior 4 Iy forw S a1l “MALDY & fargia =1
Iog hIfSr |
SrerET

YIS WRET WA I9TSHT o STaenyer o1 e shiaemmhl Ty & 280 nm
T KT THE H & | F?
State the principle of ‘MALDTI used in characterization of a protein.

OR

Protein chemists prefer to monitor absorbance of protein fractions eluting
from a chromatographic column at 280 nm. Why ?

r-8LUA.T, Tohleh H SRR BIEhe <hl IUNTTT SdTsy |
Specify the use of alkaline phosphatase in r-DNA technology.
w|is g

SECTION B

Ig HA-H ke 8, o g WA § Ik UHEAT ST oTshH % foru
TETCHS I TRl ST Tehdl & 2 38 Aohrilch o fohEl Teh TSN Wl 3g@
HIT |

areran

AT TSI <l STTIATE TThAT o G 3TH JTcil &1 HHEATS 1 Ig@ hivg
ST 39 UTshAT I HiT 9 TG AT 2 |

What is the technique by which proteins can be selectively altered for
their amino acid sequence ? Indicate any one application of this
technique.

OR
Mention two problems which make the downstream processing of
recombinant proteins difficult and costly.

3 P.T.O.
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3@Ue Uidl % foulid, 91ey SIS & 9’ "@adql & Ay 3w awehi i
AT &Il 8 | &1 ? U fohegl g1 diwenl < = faTRaw |

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

T DNA @Ue, fh 3R 24 kbp B, T & ST 9T 8 | 39 & &
fAu SRl 1 IgW Hd B TEHTA fFY ST b Tl FAIT HelTgeh HR

e} % 919 §q18T |

A DNA fragment of size 24 kbp has to be cloned. Indicate with reasons
the cloning vector and host which can be used for this purpose.

SRt <Rl kAT o SNH Ife wieaw | famfafigd g i |/ sifées &

S, A T BA 2
(a) A
(b)  WTEEIHIZH

During organogenesis, what would happen if the amount of following
hormones is high in the medium ?

(a)  Auxin

(b)  Cytokinin

FISH dehieh o1 39T Tehdeh ToTU fomam Smar B 2 seimmadi & ofiax afadm Tnt
EARCCHERET R CA T DI I

SreraT
ESTs &1 8id 8 ? S fageisor # 3 fore wehr 3qamht & 2

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

OR
What are ESTs ? How are they useful in genome analysis ?

TToft hIRTeRT FGEH o SNH e a1 TaT8 B9 1 TAN fhE Iewd ¥ foRa
ST 8 ? i3 af fowgall &l 3g@ I |

AT
B 1 B B W AR H THYE & T&F W r-HuEPO &1 afiFar &
STl 8 2
What purpose is served by the use of Laminar Air Flow hood during

culture of animal cells ? State any two points.
OR

r-HuEPO is preferred over blood transfusion in persons with blood loss.
Why ?
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dANTP do1 ddNTP & HeY (ERHe T T hife | 871 <l ..U
TehAv fafr § dANTPs =T IWIT i R STan 8 2 Sme i | 2

Differentiate chemically between dANTP and ddNTP. Explain why
ddNTPs are used in Sanger’s method of DNA sequencing.

gfc fret T &I CD3 % ITAR g ThaaiHl Uiake & St 8, a9 9 J&
AU TR T Gehd & | T 2 2

Administration of monoclonal antibodies against CD3 can accept renal
allograft in patients. Why ?

@UE T
SECTION C
qewsie! gagq # Feffiad 1 39 Jamse 3
(%) A AR
(@) & & foe
() dmad

Indicate the use of the following in microbial culture :
(a)  Liquid nitrogen

(b)  Corn steep liquor

(c) Aeration

RFLPs &1 g ? 9arse fh €h.ua.u. fdd-sm™ (DNA fHmfifan) § saer 3w
TrE TR TR T |eha 3 | 3
What are RFLPs ? Indicate how these can be used in DNA fingerprinting.

Fereifie AR o FHrafed Sl Ueh a0 sl I9-3HTsa1 = 8 55d A(4h
e | o4dt 7, red @ At f A T Hiftenen i stiedsT s e
JEqfad g STt 8 | 98 e fAgifa fohar Smogekar @ fh M- 3u-sews
TR AT © ek G&IT H &9 @l 8 ? Ueh dobrileh ol U hillT | 3

Thalassaemic patients produce excess alpha or beta subunits of
haemoglobin leading to impaired oxygen binding capacity by their
erythrocytes. How can it be determined as to which subunit is produced
in excess ? Describe one technique.

5 P.T.O.
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Teh 91 o Tagaisur § SfAT <h1 arEdides 91 J1d = § 1 57-147c7e1 Rl

gfoeehed WEl giaT & ? fohegl &l ShRUN 1 FEd ST | 3
YT

Stfaehra v # frefafiea o Taged e ®H-4 7 : (a) 3981 (b) W& | 1A & |

W T DNA T hH ol YgaH- o I Sered | qalst st o Iut grar

2 ? I3 © SRV T | 3

In a genome analysis, is ‘in-silico’ prediction for gene number accurate ?
Suggest any two reasons.

OR

In biological language, what are the equivalents of the following :
(a) Letters (b) Words. Why is it useful to search a database to identify
newly determined DNA sequence ? Give any two reasons.

AeEfieh TR W IEH o Icded & fAu GidH <kl Taifees €enfica 9eq & &

o 7 wEeyet witfeafaat =1 sg@ Hifsm | 3
sTgar

3Menfireh TR W 3edTed &g fohell feu T widm i s A fyifa e g

T TR o 3ZE HINT | 3

Indicate three conditions which are important in maximizing the stability

of proteins during their production at industrial scale.
OR

Indicate three factors which decide the purification scheme for any given
protein during their production at industrial scale.

greforemT aehfteh B B-forrpramgel (TEfiehrogeti) i ARG Hifsehiedi & @1

FIT THfRA foRa STAT B 2 $H Tehileh T Teh HEwqUl ST STy | 3
AT

T 1950 °h T H T=q HITTeh] FaE- Teh AHT TANTITAT Tehrileh o T8 | I=q

HITITRT HaLT & whlg i TH FdTsy | 3

Why are B-lymphocytes fused with myeloma cells in hybridoma
technique ? Give an important application of this technique.

OR

The animal cell culture became a routine laboratory technique in 1950s.
State any three advantages of animal cell culture.

ST T QUIEYTT STISRHTT hid o - SHRUT FATST, | 3

State three reasons for completely sequencing a genome.
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Teh U1 U §A18Y | NifSa-oaM gadq & e 999 & 919 Sifses g9q 6l
faftmar (X), foramar =1 digur (S) aur wifver fafise fErmar 61 Sae-qae =
(Qg) &8 TS &I |

For a fed-batch culture, draw a graph to illustrate the variation of cell
density (X), concentration of substrate (S) and cell specific substrate
turnover rate (Qg) with time.

frafafga fomivenl arefll RSt ®Ee &1 IR & % fu e
éﬂ»’lﬁﬂlf’l CAREIRRIRCI] %’ :

() SITehATI HRIaT

(@) e gfqueh

() foumop wfceh

What are the genetic engineering strategies used to create transgenic
crops with the following traits :

(a)  Herbicide tolerance

(b)  Insect resistance

(c) Virus resistance

fopeht Sftamoy <t Tufee fiedt @t w1 emehad shifste. fod Sfiam] it g et
TETdTh gfg % TR Fe 3@ 7 104mL § 107/mL & I 7 |

Calculate the generation time of a bacterial population in which the

number of bacteria increases from 10%mL to 107/mL during four hours of
exponential growth.

Teh UH] THYN TATfeHS @i T 8, a0 & #iars (E. coli) & Hidw 3==
FYTAROT &A1 & qAT I8 TAINT sl SSAT Jfe Yo hidl & | 37d: &Yaid 8
W T Fherargdes 45°C T 999 Thal 8 | 39 TIeHe H U faemdiE SiH
$1 T & fafag =won w1 AeAEg w9 § fafge | 38 w@nfShes & 9
ARG § H1c775 (E. coli) h ShRIFAT 3119 g gehr s 2
Jrra

TS ..U (r-DNA) Tehilh H Fidaed THTEHI hl q{Hhl FaId §Y eh
T gE TN T 3PgE HINT |

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 ?
OR

Indicate three main properties of restriction enzymes highlighting their
role in r-DNA technology.
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Qs ¥
SECTION D

(%) ifesifies weg & s St 2 2
(@) wifesTifiem 6 $ geg @t & a1 fafew |
() S & 3 § Wfesny 1 s1erE Y = 7 2

AT

YEHS[E qohrilch ol IUANT TTHT ISR R heR SifwEprsti & = SfiF
3Tl <hl T T § TohaT ST Tehal 3 | Tsh TTEMTh 3@ ! Hg™al & 39
TRl W Higd fagra =l samen $ifvg |

(a)  What is meant by the term proteomics ?

(b) Name some of the important branches of proteomics.

(c) Why is the study of proteome relevant in the age of genomics ?

OR

The microarray technique can be used to compare gene products between
normal and cancer cells. Explain the principle involved in this technique
with a relevant diagram.

WH HIREHI qohAleh T TN Hd gL FEANS g1 SHH o HARIH =R
AT | T HITh1aT o hig qf Alerar off fafew |

arera
el o IR YA hl 3 BT 1 Ig@ HINT | &7 T g 30 HH T
ToRe ST Wk & ? YEW YaET o RN 1 G&Y H Ui HifT |

Suggest the essential steps involved in raising a chimeric mouse using

stem cell technology. Also state any two characteristics of stem cells.
OR

Indicate two limitations of vegetative propagation of plants. How
does micropropagation overcome these ? Briefly outline the steps of
micropropagation.

M-I g TSk IcqTel Td 3ok IUANTT sh1 G&Y H Ui shifeT |

Describe briefly five protein-based commercial products with their uses.




