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General Instructions :

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

(i1) There is internal choice in questions in all the sections. You have to attempt only
one of the choices in such questions.

(111) 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.

(vit) Use of calculatorsis not permitted. However, you may use log tables, if necessary.
dug <h

SECTION A
1.  geAsiadi Sl ghg o fofu, gauq aregmi 1 pH 9ed 7-0 W FHEING a8l b
STt | o/ ? 1

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

2.  ‘SWMUIA Yl sl I T Teh oy GIATST | 1
AT

Taum] (SREE) @shitd gl ¥ TON-gw WY 9TH i h [T SiHEy
faIqIeh o1 ITANT TRl ST bl 8 | T 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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ferelt PCR AMUThaT § HATcIRgd B1eehl i foran T : fgiss €1.uH.T. (DNA),
2% Ticime, dNTPs 3R fgigeh Usmt | @fehd 30 <5kl o avarq i @&
E.T.T. (DNA) & Jad § 18 gfg foams 7 & | =i 2 I

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 ?

4. SILUAU FIHH Sl § AqUNH (FH-HUAR) S’ Gohd AT AT & | FHhI &=
Y 7 2 1

In DNA sequence readouts occasionally an ‘S’ symbol appears. What does
1t mean ?

5.  fordll TIdT o 37MIeIon o Hgior 4 393 foru ST ated “MALDYI < fagra =
Jooi@ hIfIU | 1
T
T TERES T THTSHT o STIRINYT 1 e shidemmdl Fa5T & 280 nm
U AT 9H-C Rid & | =1 2 1

State the principle of ‘MALDI’ 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 ?

6. r-SLUAT._dehdleh 0 & BIEheS shl ITAIIET Fd18T | 1

Specify the use of alkaline phosphatase in r-DNA technology.
Qus @

SECTION B

7. 98 $H-Hl dhAe 8, e gRI AIEHI H 3 UHHT 3 3AhH o (1T
FIATCHSh TEd- fohIT ST Tehdl & ? 39 dohrilch oh bl Teh ITIYAN I 3@

T | 2
AT

YIS TIEHT <hl 3TIETE TishAT o G 3T dTcil &l HHEAT3T 1 3gE hifoT

S 39 YfshaT ol shiad 9 A& sHdT & | 2

What 1s 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.
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3TGUE Gigl o fIudid, UTed ISR & U GIHT o U 379k Ivehl <hl
3TAYIhd] Bldl & | 1 2 U8 fohegl el qivent & 9™ feifgu |

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

Teh DNA @8, THH! 3ThR 24 kbp &, ol FAM SHET AT & | 39 i
T SR T Ig@ Hd B SEATA TohT ST Hehd dTd AT Eellgeh 3R

QLI ok 919 SdTsU |

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.

3MTIRTE <kl UfshT o 2 Afe A1eaw | ffaigd 89T <hl AT 3T(eeh &l
ST, ¥ <=1 BN 2

(a)  3ATFEA

(b)  TSIIHISHA

During organogenesis, what would happen i1if the amount of following
hormones is high in the medium ?

(a) Auxin

(b)  Cytokinin

FISH dehrileh ohl SUANT Tehdeh ToTU fohal Srar g ? shiEmi o Wik Ifaga T

1 HeRM frT Jeh i HU—T 1T 8 2
AT
ESTs ®=N.8ld & ? SiAH favayv 7 I fopg YR 39 8 2

What 1s FISH technique used for ? How are fluorescent colours
introduced into chromosomes ?

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

gTofl RIS YA o GRH U 91 YaT8 S hl YA fohd g9 § Toha
ST 8 ? i3 Gl forgaAl o1 3g@ hINT |

AT
BN o1 B B4 W FRAT H THIYH & TAH W r-HuEPO i J3d1 =1 @
STl B 2

What purpose 1s served by the use of Laminar Air Flow hood during

culture of animal cells ? State any two points.
OR

r-HuEPO 1s preferred over blood transfusion in persons with blood loss.

Why ?
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ANTP a1 ddNTP < H&Y TRk 3fal e HIfu | 891 &l E1.u.T,

3Iha0T T T ddNTPs 1 UM 1 TohAT JTAT 2 2 SATEAT shitid | 2

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

14. ¥fc fopelt T s CD3 % 3IUAR Bd UehaalHl UicRefl 31 Sl 8, 99 d I
YUY Tleh S Gohd & | T ? 9

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

Queg T
SECTION C
15. YeASidl gagq 4 HfeTRad 1 3UFNT Sdrsy g
(%) A ATELISH
(@) i 9 Tt
()  dTa+

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

(b) Cornsteep liquor

(c) Aeration

16. RFLPs #1 g ? SdIsC ob S1.UA.U. T[A-B19 (DNA THIIET) | k1 IuFN
fohd IR TRl ST Eehal & | 3
What are RFLPs ? Indicate how these can be used in DNA fingerprinting.

17.  STEITHAT AR | EHEATSH hl VoWl qT sl 3U-3hisdl | 8 §gd A
1 4 Sl 8, 998 UH UFET 1 Tl Th hITRIhIT shl TS S8 &
HEJiTd & Il 8 | I8 hd MUMd R S Hehdl & foh hIH-Hl 3931
HTALIhdT H ALk T&IT H & Tl 8 ? Teh ehrileh hl FUM hITIT | 3

Thalassaemic patients produce excess alpha or beta subunits of
haemoglobin leading to 1mpaired oxygen binding capacity by their
erythrocytes. How can it be determined as to which subunit is produced
in excess ? Describe one technique.
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Teh S b faweior 4 il sl arefaes T 1 o | 1 $7-137c7 o

YiosIehee A&l 8idl & ? Toheal & ol hl GTd ST | 3
3T

St 9T d f=feTiRad o T9qed I6¢ -9 = : (a) 378 (b) e | FTA &1

@Sl 9 DNA 370 i 989 o [T Sed § ATl AT &1 39T gl

2 ? I3 Tl R 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 1s i1t useful to search a database to identify
newly determined DNA sequence ? Give any two reasons.

MR TR W WA o Icq1ed o U TIdH &l aiieres TATRT Yed hid <
foTT 19 AUl aREfa™l 1 3g@ hilT | 3

GOC
s & W 3cq1G &d Tohel TqU T Wi <hl INeA A1 Heid i are]

A ShTehl bl 3ZW <hiToTT. | 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.

gefsremT dehdieh H B-forwrargel (SEiehmufsti) sl ARG HifSeRed & a1y

I Gyfehd T3 JTAT 8 ? 39 dehrileh b1 Teh HEwYYl FAIIAN IdT8T | 3
3T

T 1950 b G | ST~ hI3hT e Teh ATHTT JANTIITAT dehieh &1 T | ST

IRl TG o his dH ATH FAdTsU | 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 YUIEYUT SAShAUT i o oI R0 FdT3T | 3

State three reasons for completely sequencing a genome.
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292. Teh UH[ UTH SHISU fEH qINd-9H T94 o6 foT¢ THI o ETY HITShT Icd <l

fafirar (X), fshamem <1 greur (S) dem shifsren! fafsme fspanam i See-gae &t

(Qg) TTs T8 Bl | 3

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.

23. fmAfafga fomwent arefl UReit ®Hl &l IR i & faw AHanses

SN ShRFIAAT =T 3 3
(h)  SIThATRI H&IdT
(@) dhic I

() ooy gt

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

(a)  Herbicide tolerance

(b)  Insect resistance

(c) Virus resistance

24, Topdl Sty it TEfse G G T 3TTehald hifuid. TEH AT hl T&IAT TGt
SETAThI dig o TR =i 3l A8 § 10%mL & 107/mL 7l St 3 | 3

Calculate the generation time of a bacterial population in which the

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

25. W@TWWWWW% S| 8 Fio7s (E. coli) & HiaX 3I=4
BT &A1 & AT 98 YTUINT <kl HSAT JTaUY Y &Hidl g | 3Td: ®Idid g
T G Fhetdigas 45°C T -9 Tehdl & | 39 WlsHe H Teh (A S
sl FAT o6 fafaer =won = IoHEe ®9 ° fafge | 39 wifsae & 9

®UTAId 5. %7773 (E. coli) shl BHITT 319 fohd T shidl ? 3
3tera

g €1.UA.U. (r-DNA) dohish § fqees Usgni i il Sdrd 8T

I Y@ T[T W1 3@ hiT | 3

An unusual plasmid has been discovered which has high transformation
ability in E. colt 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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SECTION D

26. (%) WICANHFT 36g § AT THIT B ?
(@) wifeaTitea & $8 T&I @ISl & A1 RgT |
(1) SAFTHE o I T T T LTI T =1 g ? 5

HAAT

YEOE dohrileh bl IYANT HTHIR ISR 3T hEX IR o S S
3cATGl bl o1 i T TohdT ST Hehdl 8 | Teh JTHENh RW hl WIREAT § 34
Jeh-1eh | THied T9gTd i ST i | 5

(a) What i1s meant by the term proteomics ?

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

(c) Why 1s 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.

27. TH HIYHI. dhdlh HI TIM Hd §L HEHNS =1 SHH o IEHh =00

HHATSU | ©H IR b hig gl AT i fafgu | 5
3T

qiel s hIleh Y€ hl 31 HiHAl 1 Ig@ HINT | G&H Y89 gRI $= hd gL

fohaT ST ekl © ? HEW YL o <Ol hl &Y H FUM Shitaq | 5

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.

28. TICH-ITYING 9= TSIk IcTTEl U 3k IYANTT h1 H&Y H U <hifolU | 5

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