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Candidates must write the Code on
the title page of the answer-book.
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e Please check that this question paper contains 7 printed pages.

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

e Please check that this question paper contains 28 questions.

¢ Please write down the Serial Number of the question before attempting it.

¢ 15 minutes time has been allotted to read this question paper. The question paper will be
distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the students will read the
question paper only and will not write any answer on the answer — book during this

period.
BIO-TECHNOLOGY
frefRea o -3 527 ] [ 3BT 3% 70
Time allowed : 3 hours ] [ Maximum Marks : 70

| fdr

(i) @ goT fErd & 1

(ii) HIE GHT TITfIEA (33T TeH) ST Fgl & | BT 4t 2 37T aret Gk 797 |
7T 5 3l Aot g Gl 7 IR Ty 3Ycie & | UF Gel H ATl FeeT b
ferbey &7 81 TS E |

(iii) T G T 6 7 & J97 T TRIcHH 797 &, 5777 q Tediah 7 Ub-0 37 & |

(iv) 97 G717 T 14 7% & J97 TRIAE &, 77 @ 9% & q-qt AFH & |

(v) T TGE15 T 25 a% & 79 9t TORIAS &, [H @ Jes & AiA-diT dw 8 |

(vi) %9 G&I726 T 28 7% 3 Tv7 J5-3/IcHE & o774 & Jedeh & gier-grer 3w & |

(vii) FETPAT (TITHN) FHT FTEANT dferT & | R o, Ffs v gl @ AT - arivrEr 1
ST Y FEA & |
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General Instructions :
(i)  All questions are compulsory.

(ii) There is no overall choice. However, an internal choice has been provided in
one question of two marks and two questions of five marks. You have to attempt
only one of the choices in such questions.

(iii) Question numbers 1 to 6 are very short answer questions, carrying 1 mark each.
(iv) Question numbers 7 to 14 are short answer questions, carrying 2 marks each.

(v)  Question numbers 15 to 25 are also short answer questions, carrying 3 marks
each.

(vi) Question numbers 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.
Ty - 1
Paper - 1
1. Geosiial-glg o1 HIo i S Gt i iferehr-dwear s gaitas Gel FEuur e € 2 1

Which method of measuring microbial growth will give most accurate representation of
cell number ?

2.  CD-3 % o0 % ¥ ATl ThadHt TTdeell gerk SORMRIT SRRl R IR IH & folt T
Tl Fafehe SRe & | T R TR I € 2 1

Monoclonal antibody against CD-3 is an effective therapeutic agent in overcoming
kidney allograft rejection. How ?

3. i I HIRTHIST HT TSRO B & AT Rt TGS BT STANT Fl {haT ST & 2 1

Why is liquid nitrogen used to store animal cells ?

4.  OPRE HHA-Y I TUTEHT % HROT AT o T H B P IT B § 2 1

Which two properties makes virus good vectors ?
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10.

11.

99/1

HYHE & STER o [T IR Bl S Dl TR G T dgak 7 JHT Il & 2 1

Why is humulin considered better than pig insulin for treatment of diabetes ?

I TUeh! TRl ool o S SISl T Wl Ush A < 331 S o 3T {69 TR
TEAMRT 5 98 RNA T & 377 W o 2 1

If you are given a sequence of alphabets without any label, how will you find out
whether it is RNA or protein ?

3 TR YA S FART = 3 fafie YT TR % SR WM & Sisan e %
foTT &= o @ | 2

Write four precautions one should take, to maximize protein stability during various
purification steps.

IHRANCH (Gohi5h) W bl SRS & FeTT Gohl-eh IR T TFIT T ohal ST & 2 2

Eukaryotic cells are often preferred for expression of eukaryotic proteins. Why ?

Ol H SRS 3T2aT SaRTEeNST Shiat o YoT-a<iTel Shi SRl STevaehaT eidl & 2 2

Embryo rescue is needed in case of inter-generic or inter-species crosses in plants. Why ?

T SR § WeIeTe-Head i Rl Hewel foar ST @1 ¢ 2 2

Protoplast culture is gaining importance in plant biotechnology. Why ?

Siq HIRERIST F Gad HE % [0 FafHd BOD’s & ®IF W CO, TN i 31 W
fopa T & 2 2

3reraT
T IR S9ERAT 31 Tad ST S9TshaT S UHt 31 fafmedn fafar e o i1 g & |

CO, incubators are used to grow animal cells in culture rather than regular BOD’s. Why ?

OR

Give two features to distinguish finite cell lines and continuous cell lines.
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12.

13.

14.

15.

16.
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Tohell SRl ol Oigh ST T 3TTeheT SHISTY STAH Sl ohi AT =RETdih 9fg & R Hef &
R 10%/ml & T 107/ml T 95 STt & | 2

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.

TAINTST U2 St STTETE ATkt o SR 3T aTeft 31 3 THRATS 3t = it ST 3 Hfshan
i i 3R Hewm a1 <at § | 2

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

T Ffere g PRt ¥ T # ==t B 2
(a) ST bl efet

(b) dEEh TR

(c) dfm

d) R

Indicate the use of the following in microbial cell culture :

(a) olive oil

(b) baffle flask

(c) wurea

(d) agar

(a) R H U1 S ool 31 Wb ! T-He gt iiufsharett st deiy 9 =we Sifs |

(b) TSl § OTE S aTelt &t Wewdls SRS & TH sy | 2+1=3
(a) Explain, in brief, two types of non-covalent interactions found in proteins.

(b) Name two covalent interactions found in proteins.

FHUS G aTeT TeTToTehl § Giee el THeT ST SRI1 oW BIaT & 2 diel Uk o Wieeiel e st 3iT
FHY BT GieefaraT | S8t ST & S9! =T Yetlerehl o 3TTSTehel fohaT STIdT € 2 3

What is the use of adding subtilisin to the laundry detergents ? Why and how is the wild
type subtilisin changed to the improved one which is used in detergents nowadays ?

4
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17. % & 9R e fafmeant & @ € 2 FAHT % 6 wiivHe d9e 39 =i 8 §, HiE a
hRUT IV | 3

What are the four essential features of vectors ? Give two reasons why plasmid vectors
are ideal for cloning.

18.  ATHifehe 3TNE i TETdl ¥ r-DNA WfiTeh! o fofi= Joen]d ==oT 9amsy | 3

Represent various basic steps in r-DNA technology using labelled diagram.

19. et 3 fgdiaes SU=ast (metabolites) & ST 31X IAET | Saeh-Gae 51T Scd=T el
I Tgciiaes SUMI=EsT & AW SaEy | 3

Differentiate between primary and secondary metabolites. Name any two secondary
metabolites produced through tissue culture.

20. T=feIRad faeiest aTelt TR ®Eel Sl TR X & fold STEmes S SrR=iaar

&9 3
(a)  VITHATRN SEI

(b) e Al

(c) —oTERH iR

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

(a) Herbicide tolerance
(b) Insect resistance

(c) Virus resistance

21. Todl STHm A | STH-HEmet & fow “ga-fafeer afasgamit Tt it € 2 HiE &1 HROT
1T | 3

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

22. TR H AR 7 fRT TR 16l ST € 7 T kAl T WTE SUANT IRy | 3 qehHIch
TG 3TN FET | 3

How are fluorescent colours introduced into chromosomes ? Give a possible use of this
technique. Draw a suitable diagram of the same.
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23. WA WrEAY B WEHORAT (RS F S BRI § HIRH-GE w6 & |
He<aqoT JTHehT Bl & | T HU Bl JIHTAA IAST | HTETH I IRHIGRAT Sl AT o i
T HEeH 79 B € 2 3

In animal cell culture, osmolarity of the culture medium has significant role in cell
growth and function. Justify. What ingredients decides osmolarity of the medium ?

24, HHIFAHT HARET F1 e € 2 HHaeAH Wil B A ¥ 9 SUged W) W el
TRt Bt feFg TehIT IRt feham Trem 281 & 2 3

What are monoclonal antibodies ? How hybridoma technology has been used to
produce monoclonal antibodies at commercially feasible level ?

25. T S[ET A g, VAE I FRT Ueh TeHAsTal Fad § RIfITheTel SUI=asT & JIaniul &
fafi= ==oT = g9Ey | 3

Draw flow chart to show steps for the isolation of an extracellular metabolite from
microbial culture, using an example.

26. (a) SIAT % HITST &= § Hel STERTS Afagas @t YHR & AT 6 Wd SHR SEreEt
3T GRET T [THROT el & | T ST e sl 9 e € 2 Teh SIR0T I g,
ot T T ety U fafaemrnsti ot = ST | 5
(b) ST % FH-HITST & H U ST aedt U fafarerarsti & o= 31 STy Sarey |

YT

BLAST ¥1&% &l TRI-[ A iU | g0 qehrileh 1 S&HTeT il §¢ DNA & 3TIHT
T | Miea fafa= =xot &f == i |

(a) Even minor genetic variations in the coding regions of genes underlie differences
in our susceptibility to or protection from all kinds of diseases. What are these
genomic variations called ? Explain with an example such variations, associated
with any disease.

(b)  Give two more applications of such variations present in the non-coding region of
the genome.

OR

Expand the term BLAST. Discuss the steps involved in comparison of DNA
sequences using this tool.
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27. THUEASH (STEHISH) T Bl & 2 THS] JaTel 1o HIEHICET AMHe USed % T&l PR J
e § ST HIF WU BT © 7 USTRHT % 37 I ST SA1eq ST g8l HOTelt T ST ohict

(l 5
aroan
(a) 9 YR @ a1 T TEIO fhar ST Hepell & foh <1 HIRTHT SR EHTeAls H Th
ST 3T o SIS ST o HROT Bl & 2 3+2

(b) ST T 3P FT T8t AT & 2

What are zymogens ? Explain how the correct folding of enzyme chymotrypsin leads to
its function. Give examples of two more enzymes which use the same mechanism.

OR

(a) How can it be proved that sickle cell anaemia results from an amino acid
substitution in haemoglobin ?

(b)  Why does the shape of haemoglobin gets altered ?

28. PCR Th® = Y Safa=i | Shifd o &1 & | T8 T o1 TS Taferedr §&ig § Sdee
3R ermel ITT o TATSTehT i HISTE 3t SR o TeIT 37 qehrieh b b Wb IRt b
T TR & | 5

PCR technique has revolutionised modern biology. Briefly highlight the technique and
suggest how it can be used to detect the presence of pathogens.
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