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General Instructions:

Read the following instructions carefully and follow them :

(i) This Question paper contains 33 questions. All questions are compulsory.

(i1) Question paper is divided into five sections — Section A, B, C, D and E.

(iit) Section A : Questions number 1 to 16 are Multiple Choice Type Questions
(MCQs). Each question carries 1 mark.

(iv) Section B : Questions number 17 to 21 are Very Short Answer (VSA)
Type Questions. Each question carries 2 marks.

(v) Section C : Questions number 22 to 28 are Short Answer (SA) Type
Questions. Each question carries 3 marks.

(vi) Section D : Questions number 29 and 30 are Case Study-based Questions,
carrying 4 marks each. Each question has sub-parts with internal choice in
one sub-part.

(vii) Section E : Questions number 31 to 33 are Long Answer (LA) Type
Questions. Each question carries § marks.

(viii) There is no overall choice given in the question paper. However, an
internal choice has been provided in few questions in all the Sections
except Section — A.

SECTION - A
The DNA ligase enzyme that is frequently used to ligate different DNA
fragments in order to generate rDNA molecules is isolated from : 1
(A) T, Bacteriophage
(B) T, Bacteriophage
(C) Lambda Bacteriophage
(D) M13 filamentous phage

Protein Efficiency Ratio (PER) is used as a measure of growth expressed

in terms of : 1

(A) Weight gain of an adult by consuming 1 g of food protein.

(B) Weight gain of an adult by consuming 100 g of food protein.

(C) Protein nitrogen that is retained by the body by consuming 1 g of food
protein.

(D) Protein nitrogen that is retained by the body by consuming 100 g of
food protein.
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A) 33 (B) @riei®
(C) =X D) &
ApoE SfF H Tohel R (FH) HIFR _ HE9G T |
(A) HIV (FH SRETSRITH arr) & i gfaieshar
(B) HIghA

(C) wfeream

(D) TSR UM

GRSt HIfTeRT e o I R ST aTet Shre il H & T &
(A) 3Affera 3T (B) 3= HeH
(C) MW Tau (D) ThgHRH

Teh YT {asl Ueh S 3ThH 1 Uehcl—Twjeh U H YTH AT ATedl & | Tfed Ty
ITH ST o ToTu 38 fohdt Siamuistt 3neia daTge i ITAM T ALY, 7

(A) M-13 3neia Gargs (B) oireT 3T Sfieruarsht Hargeh
(C) pUC Tt 1 wifse sl 5amess (D) wifsHs HaTgs pBR 322

e § TeHITYA fEudfiae (Tiv) & 319m@ o Rl 8idT &
(A)  Serifirm (B) T ShITITehT ST

(C) uwHiaEe! (SCID) (D) TS 1S T

TG YUT T HIRHIS hT G0 a1 Had § ot Sl el fashfiaa S ar
ST =T 7TH B

(A) TR freeda (B) S gTHEA
(C) TS HETH (D) ST
Sftamoy < S 6 fofe ST qaique P ST ok U g TR ST EehdT § |
(A) ST (B) GENSCAN
(C) UniProtKB (D) RefSeq
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At the end of one cycle of PCR, two DNA molecules will become

(A) Eight (B) Sixteen
(C) Four (D) Two

Single base difference in ApoE gene is associated with :
(A) Resistance to HIV (Human Immunodeficiency Virus)
(B) Migraine

(C) Huntington disease

(D) Alzheimer’s disease

One of the carbon source used in microbial cell culture is :
(A) Olive o1l (B) Cereal grains
(C) Ammonium salts (D) Growth factors

A biotechnologist wants to obtain a gene sequence in single stranded form.
Which bacteriophage based vector should he choose to obtain the desired
result ?

(A) M13 based vector

(B) Bacteriophage Lambda based vector

(C) Plasmid cloning vector of pUC family

(D) Plasmid vector pBR 322

Absence of the enzyme adenosine deaminase in humans causes :
(A) Thallasemia (B) Sickle cell anaemia
(C) SCID (D) Mad cow disease

The technique to isolate and grow human embryonic stem cells in culture
was developed by :

(A) Ceasar Milstein (B) James Thomson

(C) George Kohler (D) George Gay

Gene prediction for bacterial genomes can be done by using the computer

program .
(A) GeneMark (B) GENSCAN
(C) UniProtKB (D) RefSeq
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10. I (JLRIRHA) T o SER Fid oh ©9 H aFfiehd fohaT ST Hehdll 1 |
A) i vugTia IidH (B) RTIIEH
(C) FuIURH (D) R (B 1) A b5
11. 3@ 3w (fafer) < swerm gro an fafyre Didiat <6 ve=m i s el 2
(A) TehTcHes TfeANTHed (B) TTEHTCHe Nt
(C) afireafaq mfeanfiem (D) wifeam mrsfHm

12. T T ThaaH] Udiaie! & & wiehd foram T g
(A) T hE I TRATH TEEAT o AR 2
(B) FRIfUT 37T <t st TRl ol ferefitid s o felg
(C)  uRIefEE =1 3o
(D) TeATHTA Tt F foriy U o forw 3w foarm Sran 2 |

A HE&AT 13 ¥ 16 o 7T, 31 e fou e 2 — f5ew w1 sifienem (A) a1 @ S HRT (R)
BRI 3Afoha TohaT TRIT B | 391 IRA1 o |l ST A1 U T SiEt (A), (B), (C) 3R (D) § & Tt
L
(A) AR (A) 3T HROT (R) HT T & 3T HROT (R), ARHAA (A) it @&t e
HATR |
(B) AR (A) 3R HRO (R) THT T&l &, Tg HRU (R), MR (A) FHl T&t
ST g1 LT B |
(C) AfTheM (A) H&l 7, T SR (R) Ted 7 |
(D) 3ARHLT (A) TTeTd B, Tg HRU (R) T R |

13. ANERYA (A) : CO,IHREA (IRIHR) =g HIRTHT T HIET Hl TAYTHA § &
HAE |
FWT(R) @ I IR ST ST W@ o 1w CO,, 35T o 37et &% &t areft
B YT Teh U1 T ST 2 |

14. ARG (A) : 379g (FER) HIRHIS H TEds] T ST BT 1 |
HAO(R)  : ST6 FHTHI HIRERIE 9 i <R & H9eh § 3T & al 37! 9fg T
STt 2 |
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10. can be categorized as a food source of nutraceutical proteins. 1
(A) Seed storage proteins (B) Soya protein
(C) Milk proteins (D) Whey protein concentrates

11. Identification of disease specific proteins can be done by using the

approach of : 1
(A) Functional proteomics (B) Structural proteomics
(C) Expression proteomics (D) Proteome mining

12. Herceptin is a monoclonal antibody approved for : 1

(A) Therapy of early stage breast cancer.

(B) Reversal of acute rejection of transplanted organs.
(C) Stimulation of erythropoiesis.

(D) Use in certain patients having a heart attack.

For Questions 13 to 16, two statements are given — one labelled Assertion (A)
and other labelled Reason (R). Select the correct answer to these questions
from the codes (A), (B), (C) and (D) as given below :

(A) Both Assertion (A) and Reason (R) are true and the Reason (R) is the

correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but the Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.

(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : CO, incubators prevent the desiccation of the animal cell

culture medium.

Reason (R) : A pan of water is kept at all times in a CO, incubator

chamber to maintain high relative humidity. 1

14. Assertion (A) : Contact inhibition is absent in cancer cells.
Reason (R) : Normal cells stop growing when they reach the walls of
the container. 1
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AR (A) : WEHT* fafag g 2 |

SR (R) : Sfi T UEEA @ |

HANRAT (A) : T HIThT AT b HT(Teh HTER ohl JTEFIT i o TRH T
T g U T 9E gEralsd (Hb) T e hilRmehl gHneied
(scHb) ST hUI-T=eT hi TRl shi GerT ST o |

%I (R) : Jgd HU-GAH b GRH CH HINTERT BraisH (scHb) I
garartsd (Hb) i 3vem 31feres disrar & 7 st & |

g - g

(a) wafa et 1 g w1 8 7 35 Tewaqel 3y fafaw |
JAYAT

(b) SHTEHITCH TeTeH & R =Tt fict Jureft o1 wfers foemon foafgu |

T T IeTEA0T I TERIAT 8 T H Sre hifor foh foreft Sfa & yarigmnfa SfiA
T ST SRR (|TSST) AT O <hl T o T1Y Heaae wI T8 g9 |

“FeranTicteh AT YAaaradl (Shif-ieh HIRIGISI-eh <ohbT) I o1 1 SR g 7 39

b1 o1 918 Terftaw fore® 59 T hl 9t 31t sl ST ST # |

A giEaTiea TR < fore 3. 19 1 forked
‘RefSeq database’ T feu T 3Tl o 1 ITAFT & ?

TR ShIeTTs § TS S (ST  JeIaRhvl o Y@ RO o1 SRl fafau |

ETSIE GaLT T H % b1 FeETHT=I R0 71 § 7 GEHSHdIT Tshal H A & HH

T T ST Bl 8 7
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Assertion (A) : Proteins have diverse functions.
Reason (R) : All proteins are enzymes.

Assertion (A) : One of the first attempts to study the molecular basis of
sickle cell anaemia was to compare the electrophoretic
mobility of normal haemoglobin (Hb) and sickle cell
haemoglobin (scHb).

Reason (R) : Sickle cell haemoglobin (scHb) moved faster than normal
haemoglobin (Hb) in electrophoresis.

SECTION - B

(a) What is the principle of mass spectrometry ? Write its important
application.
OR
(b) Describe briefly, the charge relay system that operates in
chymotrypsin enzyme.

With a suitable example, explain briefly, why the number of predicted
genes do not correlate with the genome size and the number of

chromosomes in an organism.

Why is chronic mylogenous leukemia caused ? Name the technique used
to know the status of this disease.

Alternative Question for Visually Impaired in lieu of Q. No. 19.
What are the uses of the data provided in RefSeq database ?

Outline the important steps for isolation of recombinant insulin
(Humulin) from Escherichia coli.

What is the most common cause of foaming in microbial culture medium ?
Which problems are created by foaming in microbiological processes ?
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TR/ St <hi Fafohcefla IuTfirar shi SsTien TTERTehar hi SATEAT Hgfad ICTaw hi
TR 8 I |

(a) Frefafaa daes § @ vk § auiigs fhy T mgagul stiictern &1 Seo@
iR
(i) ity
(i) e HaTEh
(i) 3rfreafh (TeENE) HaTesh
AYAT
(b) TfEEd S HaTES ISHE Ieh TAANTST hITIh13Tl <h fafafaent Fewr (Shifm) %

foTe et -3 ST dehrieh sh! ST HITT |

Fdh TASHASH Hishaeh (tPA) i feranfafer (ri-momeft) som & 7 Toenia o ikt
gaeq & g tPA fmior < ferfer esii 6 foru uwes GisHTces 3@ s =T |

hae SIS TeTiR & for sremr 24 w1 fohed
“Oet HIHTE (WH Hed)” T E 7 & &I TR hl T To HITIhIT (RH ded) &
I foTgeRt Ieieh o1 Tsh—Teh 39 i fetfigu |

Tl SRR 6t ghg & fou smawae T8 & R ot gfasifasi =61 S Sifdren Tadq
ey 1§ e foman STTan 2 | s5eht i feifau | v ) wfeifersni o am oft foafaw |

AT (SeTEAIRfiST) qen Saesia et Ffid s 37cid SisT 8, 1 ? 39 IS &
AN (F91) Heht UTH A hl dehiIeh o1 HiTH Fu HIfST |

RSIHT 9E h1 ITAN dicigsgiaEsie (PHB) #1 98¢ WX T 3G hid o g
S o T 1 foRaT ST Tehar 8 | 38 Hr % fore vufargifere de st fohm yepr srfimnfa
(3sfiferé) foparr T 2

Ueehatioia J2IHE STETY] T ITANT hich fohvad gil PHB % IcqTed H el (hiEr)
%1 Ieei@ HITT |
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SECTION -C

Elaborate upon the scientific relevance for therapeutic usefulness of whey
with specific examples.

(a) Mention the important features that were incorporated in each of the
following vectors :
(1) COSMIDS
(i1) Shuttle Vectors
(i11) Expression Vectors

OR
(b) Explain the method of Blue-White selection used for screening of
recombinant cells containing desired plasmid with gene of interest.

What is the mode of action of tissue Plasminogen Activator (tPA) ? Draw a
schematic representation to show the method of production of tPA
through mammalian cell culture.

Alternative Question for Visually Impaired in lieu of Q. No. 24
What are stem cells ? Write the two broad types of mammalian stem cells
and an application of each.

Although not required for cell growth, antibiotics are added in animal cell
culture medium. Give reason. Name two such antibiotics.

It is very difficult to produce hybrids in case of interspecific and
intergeneric crosses. Why ? Briefly describe the technique to obtain such
novel hybrids.

Transgenic plants can be used as factories to produce
polyhydroxybutyrate (PHB) on a large scale. How was Arabidopisis plant
engineered for the same ?

State the drawback of producing PHB by fermentation using bacterium
Alcaligenes eutrophus.
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28. T hHINTHISA G 316g (HEX) HINHI b fia Th TS HEASE HhLUT TN

fora | Ife cDNA Wie8 1 dieed i o foT A1t a2 gL 907 (T1) & T 1 ST
FRUST: SETHTT SHITThTST AT Shat ShINThISTT o foTt foRaT TR B a1 YEHSEA aehrieh o
ITH IIOTHT <hl ST 319 fohd TehR shidl 7

e : w29 aUT 30 THWT (HE) N T 2 | T T o oI ST [(1), (i1) T

(ii1)] & AT ek IUTA T ATdeh fereheq feam w2 |

29. foret Eitau @ & fFeeEe IHH I F1d i 0T HHIR T TR Hi T

IR aetes (fafer) =1 Iwam foham Sar 2 | ST 6 T 9% SHeic @ Tk

JYYCIeh hl & ITANT Hich TIHE ! TEdRoT BiaT 8, STal A= fshanem, Seretur:

AT fFTAICTEE 5' TEhehed (ANTPs) e i ST Sfagelt § THIER & STd

g | 7 fafr dANTPs (2, 3' SESTaf=faerierse gEhehed) % gHI 5@l o THT

& fagra W anaria & | S Afg vk adgmiia J@en § @fsd ANTP % #&H W)

AT Bl ST, A 5@ 1 GHIH 81 11 2 | et Sfafertoft o g foafa gereea

Tl oI <& & foru fafertor afshar yrewed w1 3w foham ST wehe 7 | 3TTSrehet ST

IR TFEToTd &l T & el ddNTPs TISTRES ST 6 |1 I 14 & a1 I S

T oIST gRT ShHe 10T (Teh) e ST 2 |

() @R A AT R ahe (fafen) T yrest (mene) i sTaveshar @ g
87

(ii) dNTPs @1 ddNTPs % = 3@ fafaw | @m & e s fafa &
ddNTPs ST RIS 7 ?

(iii) ST 3TsREA i WiE oty (o) § ddNTPs & TSR T[T 6 T
TSI T ITANT H HT RTATH & 7

YT
(iii) TR 1 SeAT e fafer o fore Ten 61 Su=mT fohan Sran 7 ¢
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A comparative microarray hybridization experiment was performed
between normal and cancerous cells. How will you interpret the result

obtained on a microarray, if red and green coloured fluors were used for

labelling the cDNA probes of normal and cancerous cells respectively ?

SECTION -D

Instructions : Q. Nos. 29 and 30 are case-based questions. Each of these

29.

questions have sub-parts [(1), (i1) and (ii1)] with internal choice in one

sub-part.

Sanger’s method of DNA sequencing is a widely used technique to
determine the nucleotide sequence of a DNA fragment. Primers are
extended using the single strand DNA template as a guide, where the
normal substrates i.e. deoxynucleotide 5 triphosphates (dNTPs) are
incorporated in the growing DNA chain. This method is based upon the
principle of chain termination by ddNTPs (2, 3’ dideoxynucleotide tri
phosphates) which, if incorporated into each extending chain (instead of
the required dNTP) cause termination. Radioactive primers may be used
to visualize separated strands in the gel by autoradiography. Nowadays,
DNA sequencing have become automated, where ddNTPs are conjugated
with fluorescent molecules and the gels obtained are scanned by laser.
(1) Why are primers required in Sanger’s method of DNA sequencing ?
(11) Write the difference between dNTPs and ddNTPs. What is the
function of ddNTPs in Sanger’s method of DNA sequencing ?
(i11) What is the advantage of using ddNTPs conjugated with fluorescent
molecules in automated method of DNA sequencing ?
OR

(i11) Which enzyme is used in Sanger’s method of DNA sequencing ?
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SHIfThT qAT Irceh FALT qehrleh o IUAN gNT foereta ST o fawm gro ger o=
forsIoent aTeft STATha: EUMNG AT TRSHT HHE! bl faehfea foham T & | agfea
T T W Salash! S Gade ORI ST 2 | I8 TaUE IS T qIvehi, GEHdINe,
HTeq i, foerftd, T am o T19 q1ew HIfEhis & favem den gfg % for
AT U] BIH JSH HidT & | UTEH hifehT HaeH 3 bR o Hae o fob, 3
HIYH, haldeh! G, el e, i eied lia%i?, Saged (METAre) Faed,
HE O Ha8H T Hafod 8 3T 380 & Yeh <hl UTed s, TGN ST e
AT ITCT HIfIhT Tel FHdeh Hatid o &7 § 319eh 3T & |

()  haiaeh! GaE 1 7 IR ? 1
(i) TEH RIFTERT TELH T HIRTERIST  fawTsH T Ihg 1 TeaTied i aret ST 1
oot HifT | 2
(ii) “Sagedeh (NEARL)” o1 F1 7Y 8 ?
YT
(ii) ‘HeE GaeT 1 Tk I9F ferfan | 1
Qg —-¢

(a) T IR EURATSH i T SHHT EHFAISH | i o T Iw=mT 6 STH
aTefl YT AT (Af) qenies o) et HifT | 5

YT
(b) I 3T Ut IATET T ool Tesh o Teh—Ush TYRId W h A HIRT | 5

(a) YT SIEC dehHieh (STENfTehT) o et TRl 1 9uid Hifu | 5
JAYAT

(b) fiEen T s SgETdr (ARSI WTHe oY TieR{esH — RFLP) dehieh 6
St o1 9o Hifsy | faftr fagm 8 o qerdies 1 Suam =i ferar Sar @ 2 5

(a) “TRIAM” 1§ ? HIISHITeRT SUTHH 1 JUi ShIfoTT qeim Hersiiar o e o

ESEaRCRSlicldl 5
HAYET
(b) T GewSE! HUA H Taq FaY 7 fhE YRR SR @1 AT & 7 e -od HaeH
T ITURAT SEh RT AT B ? 5
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Genetically modified or transgenic crops with improved agronomic traits
have been developed by introduction of foreign genes into crop plants,
using cell and tissue culture systems. The explants are cultured on a
suitable  nutrient medium  which  provides  macro-nutrients,
micronutrients, carbon source, vitamins, amino acids alongwith plant
hormones required for growth, cell division and development of plant cells
in culture. Plant cell culture and applications deal with various types of
cultures such as organ culture, explant culture, callus culture, cell
suspension culture, protoplast culture, mass cell culture and each of these
have widespread uses in plant regeneration, genetic transformation
studies, and many more applications of plant cell and tissue culture.
(1) What is meant by explant culture ?
(i1) Mention hormones that are used for promoting growth and cell
division of plant cells in culture.
(i11) What is meant by “Protoplast” ?
OR
(i11) Write an application of callus culture.

SECTION - E

(a) Explain the technique of peptide mapping used to compare normal
haemoglobin with sickle cell haemoglobin.
OR

(b) Mention any five protein based products with an example of each.

(a) Describe the basic steps of Recombinant DNA Technology.
OR
(b) Describe the procedure involved in Restriction Fragment Length
Polymorphism (RFLP) technique. Why is this technique used in
forensic sciences ?

(a) What is a “metagenome” ? Describe the metagenomics approach and
write its importance to study microorganisms.
OR
(b) How 1is a continuous culture system maintained in microbial
culture ? What are its advantages over Fed-batch culture ?
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