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

(iti) 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

1. The formation of inclusion bodies in microbial cell culture is associated
with : 1

(A) Incorrect folding and intracellular accumulation of recombinant
proteins.

(B) Incorrect folding and extracellular secretion of recombinant proteins.
(C) Enhanced cell growth.

(D) Lack of nutrients in the medium

2. The incubators used to culture mammalian cells are maintained at : 1
A) 30% CO, B) 2% CO,
(C) 5-10% CO, (D) 15-20% CO,
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3. UH DNA-YEHSE H Uga- o o10 3u=int fohan ST arenn /el | 310 2 1
(A) c-DNA (B) UwrsE
(C) m-RNA (D) ufafue

4.  UIGH I A H JehEd 6 aT gig afffea 7 | 1
(A) TR (B) e i
(C) e (D) o=

5.  3.%hIcTTs ! Ueh Taferem shifTentatt o1 S[seh W ohTe BT | 1
(A) 250 mg (B) 150 mg
(C) 350 mg (D) 450 mg

6.  Sfiamo] <ht Sehfes gan fsranfafy gaeh fore Bt & — 1

(A) wiiepfaem % g Sfam] (seifEr) @ 3o eAT (DNA) i T8 i @ fofg |
(B) AT YshH <l €87 I 7 |

(C) ATshHIHRT foram] (FRRet) DNA %I T8 ST |

(D) TSFATSRT SfaT] DNA i T8 T |

7. Tk THAYH (TAHTOT) dehrieh ol farepfira shid arett /oot SiTies /8 — 1
(A) Torsht g utet st w9 1877 (B) farsft qo utet st w1 1977
(C) fom uisfer & 1985 (D) uia =1 1973

8. T8 3gewa @ =iy foieh o forrm T e = 2 — 1

(A) N 6 B gan w6 et |
(B) Tsfist st affehie F=HT b1 F=o |
(C) W%k S ATHI <hl T JEH LT |
(D) IuTg=rdt 9 sh G TS HET |

9. HHd IR § HicioH T ThH 2 : 1
(A) TERI AT 1 e J&H HET
(B) @M ol 3cTeH
(C) i ohi AT T LA
(D) T TSTSH <l &l
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3. The most common molecule used to spot on a DNA microarray 1is : 1
(A) cDNA (B) Peptide
(C) mRNA (D) Antibody

4.  Plant organ culture involves the in vitro growth of isolated . 1
(A) Protoplast (B) Plant cell
(C) Anther (D) Callus

5.  For E. coli, the dry cell weight of one billion cells is approximately : 1
(A) 250 mg (B) 150 mg
(C) 350 mg (D) 450 mg

6. The natural defence mechanism of bacteria occurs for : 1

(A) Destruction of bacteria’s own DNA during replication.
(B) Facilitating efficient cloning process.

(C) Destruction of invading viral DNA

(D) Destruction of invading bacterial DNA

7. The technique of Nick Translation was developed by : 1
(A) Rigby and Paul Berg in 1877 (B) Rigby and Paul Berg in 1977
(C) Linus Pauling in 1985 (D) Paul Bergin 1973

8.  Locus link was primarily developed to : 1

(A) Provide three dimensional structures of proteins.
(B) Store taxonomic information of species.
(C) Provide information on official gene names.

(D) Provide information on metabolic pathways.

9.  Which of the following is a function of collagen in human body ? 1
(A) Providing strength to our bones. (B) Production of hormones.

(C) Transport of oxygen to tissues (D) Secretion of digestive enzymes
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10. Tem a1 IU=R o 7T Iu= fopan ST 9Tt o9 91 heA Tl 8 7 1

(A) Tt gfafiet st sgaei gfafish 6t smer srfees slerar & it 2 |
(B) fa Siferept =t gfafiet i e 3tfes aierar yem & |

(C) iaftiet = foretspet oft SRIFT 7 T |

(D) <hac g TTATUST i ITART AT |

11. T fFrerse F8&9dl &l el & - 1
(A) Ueh S o hacd ohITST el §
(B) Teh S o shelel ATq-ahITeT foreoredi §
(C) ST o SHIfST qerm FiT-pifen gl foreera |
(D) <heIt HISSIhITUSAT o ST T

12. Toru UameH <t 3teuar (311 = RO SCID (Hiferr wremss 3=l Sfbfimstt) e 2 1
(A) T oS (B) wHTSAS
(C) wgus (D) fod giferes

TR T 13 | 16 o T7T, Q1 e feu e & — 9w ok o1 1fireher (A) 71 g 1 %R (R)
g 3ifehd foram T B | 9 w9l % Wt e e few o IET (A), (B), (C) 3R (D) B & T
AT :
(A) AHYT (A) 3R FHROT (R) ST TE & 3T HROT (R), 3107 (A) i &l =men
HATE |
(B) AfERe (A) 3R FHRO (R) gHT T &, g RO (R), AMHUT (A) Il &
ST T8 AT B |
(C) 3TfhYA (A) F& &, T SR (R) T # |
(D) ARTHAT (A) TTeTd B, T R (R) T ¢ |

13. RReA (A) : WHa YOI T (YeT) HIRHIS I hRHYL hl ST IR F T
ek TYferd UTeh HTea H afefd foham ST Hehd 7 |
w1 (R) : g T YOI WA HIRFRIAT | Tl S o1 =afa faamm =t 388

ufsTg STEfe aiEda T Tve 7 | 1
14. IRHLA (A) : ARG T TRl g1 gewsial § UG IAiadd ghn 3=
GEASHal shi Tg=H i ST & |
w1 (R) : Heasiial 7 foptom grr Scaftard T& foham S wehdr | 1
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10. Which of the following statements is correct for use in diagnostics and
therapeutics ? 1

(A) Monoclonal antibodies are preferred over polyclonal antibodies.
(B) Antibiotics are preferred over antibodies.

(C) Antibodies are not used at all.

(D) Only polyclonal antibodies are used.

11. Single Nucleotide Polymorphisms can occur : 1
(A) only in the coding regions of a genome.
(B) only in the non-coding regions of a genome.
(C) 1in both coding and non-coding regions of a genome.
(D) 1in mitochondrial DNA only

12. SCID (Severe Combined Immuno Deficiency) is caused due to deficiency of

which enzyme ? 1
(A) Adenosine deaminase (B) Amylase
(C) Lipase (D) Reverse Transcriptase

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 options (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) : The human embryonic stem cells can be derived from the
inner cell mass of blastocyst and cultured in a suitable
nutrient medium.

Reason (R) : It is possible to selectively remove a gene and make

precise genetic modification in mouse embryonic stem
cells. 1

14. Assertion (A) : Mutation selection technique identifies micro organisms
that have been improved by induced mutations.
Reason (R) : Mutations cannot be induced by irradiations in micro-
organisms. 1
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15. IANERE (A) : M-13 St DNA wfienfaed & fofg Ufem dfchar (oo =shia)
Tderien (Tsramfaten) w1 ST o 2 |
@R (R) : Ufer afehet 3umm < G DNA 1 fatays gfospfafia ®q ffia g
8 AT I8 WehH TS ST ShITITRT § Hehg] Ffdehiaal s+ deh derdt

w3 | 1
16. IANHA (A) : S % [T FHeag S dTet S T ITAN IRSIE! Il § a2l
Uit o fore fepam ST 2 |
@R (R) : 99 U RNA S €S TARH g S WA hl e
IR B! TATRYT FmTor & fofu Sraefia st g | 1
T g - g
17. (a) S Sbm s (BAC) Hares fhe wifsre W s@ferd 8 8 7 37 Tareent §
IufRI Wyl JTsRuT Shi Tt SIS | 2
AT
(b) TH DNA Tshet T5[eh o Y ! =1 T & gl T % - 2

5 ACTAGAATTCGCCA 3'
I |1 Ifee TSTEH $9 315RY Wi fotals &9 H fagfoda ot m ? & 3@ gra
3G ey TSrgy <6l foraT o hoTea®d 994 9Tt @el sl Yeiid shifoy |

18. wrafy hifdrent 1 gig % foru wfeiferent 1 arrewarehen &1 &t B, f6C ot & STwg Hifdmm
e ATEAY o a2 7, FAT 7 S HITTehT Tae o folt Amm=ra: ITT fohu S
el U < Ufaaiferehl =h1 Iergwor T | 2

19. SfF FREa (ATh-313c) 1 R MR & 7 WG I o TS g 391 ST <2
(H139) AT forenftra v # 98 forl TohR STTft B 7 2

hae giyaTiera wiat < forw . 19 &1 fosped
=g ShITRTehT HaEH < J&10T 7 St ereef 6l STTeaveashal #i gidt & ? 2

20. Tt § A fASH fohe TR R fRm d ufafda ara sy R RIAHE 7 2

21. Fafu gH yat g g b W 8 S el | srafed 8, weg 98 fooipe off wre 78 2 f
37kl TTUMT fohd TR <l SITT. | 38 THET o ToTU @ st feafay | 2
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15. Assertion (A) : M13 bacteriophage uses rolling circle mechanism for
DNA replication.
Reason (R) : During rolling circle mechanism, double stranded
replicative form of DNA is formed which replicates until

there are about its hundred copies in the host bacterial
cell. 1

16. Assertion (A) : The gene that encodes for Barnase is used to induce
male sterility in transgenic plants.

Reason (R) : Barnase is a RNA hydrolyzing enzyme that inhibits

pollen formation in the tapetal cells of anther. 1
SECTION - B
17. (a) On which plasmid are Bacterial Artificial Chromosome (BAC) vectors
based ? Enlist the important sequences present in these vectors. 2
OR
(b) Given below is a single stranded sequence of DNA : 2

5' ACTAGAATTCGCCA 3'

Which restriction enzyme would cleave this sequence in double
stranded form ? Illustrate the fragments that will be generated upon
digestion by this restriction enzyme.

18. Although not required for cell growth, antibiotics are one of the most
essential components of animal cell culture medium. Why ? Give examples
of two such antibiotics often used in animal cell culture medium. 2

19. What is meant by ‘Gene knock out’ ? How is it useful in developing mouse
models for studying human diseases ? 2

Alternative Question for Visually Impaired in lieu of Q. No. 19.
Why is an inverted microscope required to observe animal cell cultures ? 2

20. How is chymotrypsinogen converted to chymotrypsin in the duodenum ?
What is the name of this process ? 2

21. Even if we know where the genes are present in a genome, it is not
entirely clear how to count them. Give two reasons for this problem. 2
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292. T HINTehT 3NEdal (el O THTRT) o AT BfeR ShIfTeh1aTl sl e (EHAhR)
ISRt | UiEafdd 814 o TshH shl ST SHIfST | YR § SRR o1 SR Shif3eh! &
U IREAAT 1 g A 8 7 3

23. Teh W0 H Iufeda 31fie ST <h 98 i | Ao 3T fhd TR d8resh
2 | 39 UshH hl AT I | 3

24. %S eyl ¥ faaifred wet vea o T[0T bl Wi U 1 R A 7 7 foeifred wet vea o
IYART hl S Telt SRR (qieht) 6t =men Hiw | 3

25. TThd HEfEIARA hi TSTHT SHRAT H AMEH i a1t IId g &1 o fgd Seoid
Shifere | I TRRfeh gRT 38 TSTEH i =& guW (Fg~d) foham T ® 7 39 ke O
T i T arett fafy ferfg | 3

hae g wieff & for wea 25 <t foshed

3% gicd! 8 gt (BH1) STl sl TN 31k W o IT=R T foram SITan B | 36kt AsTeh
TTehd =h TfdTed SmE I | 3

26. TIATCHS faferat TS GEnsie™ SHifenat < Tera g STUaT SAeTE 7 8H W
TG & | 39 TR o <1 hReh ToRISehi shi T SHST | 3

27. (a) DNA TN debieh H 3TN <l ST areft fferfaa qendient i wrifafy i
i e hifse : 3
(i) g
(i) FHIURTE
(i) smnfarfeesm
ey

(b) YT wifersl 6t ufeafa & fafaedat o swm & I9 arweft fa-waa
T dohr1eh oh1 U SHIFT | 3
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SECTION - C

22. Briefly explain the process of sickling of Red Blood Cells (RBCs) during
sickle cell anaemia. Why does sickle celled RBCs lead to anaemic
conditions in patients ? 3

23. How does the metagenomics approach helps to identify novel genes
present in an environment ? Explain the process. 3

24. What is the use of introducing the property of delayed fruit ripening in
some plants ? Explain the methods used for delaying fruit ripening. 3

25. Mention the catalytic traid (along with diagram) which contributes to the
enzymatic activity of native subtilisin. Why was this enzyme improved by
protein engineering ? Write the method used in this process. 3

Alternative Question for Visually Impaired in lieu of Q. No. 25

Since many centuries, whey has been used for the treatment of numerous
ailments. Briefly elaborate upon the scientific relevance of it. 3

26. Selection methods are based on the expression or non-expression of
certain traits in recombinant microbial cells. Enlist such any three traits. 3

27. (a) Explain briefly the procedures of the following techniques used in
recombinant DNA Technology : 3

(1) Transfection
(1) Electroporation
(111) Biolistics
OR

(b) Describe the Blue-White selection method of screening for the
presence of recombinant plasmids. 3
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28. HeAcyfta afeev gRT fopeh Taea o 31d Shatel (316e) quT W= fomr sher areft
SIS o i fohd TR fadig X Tehd & ? 38 ThR Shl HINTHIST H | T T Teh-
Teh 3ITET ST | 3

T s -

foder . uo T 29 AT 30 THT (HE) I T 8 | Teh T o oI I [(1), (i1) qAT
(iii)] & T Wk 3uweA H 3tidten foshed feam man 2 |
29. uHdl H feehtfcres A=A Yo WradT (Shif-eh HRIGISI{=eh oeh b CML) TURE H&
9 T VR TEAT 22 o ST FShIHA TAHTRY (ZTHATHIH) S HRU I 81T & | 38
THTAOT ! T T TS Thor (FITHE 3 Hig, sforegent — FISH) dsh-ish g
QR § 58 Q7 <hl a8 <kl ST Hehd! 8 a7 38 U <hl =iedn (Tfiean) vt af@eor feran

T EHATR |
() Trofowman sivEm o TUHa & SRF S[eq atet S & T fofe | 1
(ii) FISH deies o @09 () 1 ‘der 9 ShiHIEm § is eIty qiterfard gt 8 2
F 7 1
(i) (a) T TTHIH qehrieh 1 TieTed o i Hifera |
Y
(b) FISH derteh g1 CML b 9g=r fordt Tehr <l 511 Hebell B 7 2

30. FEASHETT HIUH H 1 38 YR W iehd foha 1T & foh fohveH & SR diwehi <l

Tl T IhT STFREIVT 7 &9 4 T ST &

(A) = (s9) GaEF : I8 Ui ol Hfraq aenaen < aa # |

(B) g (WUT) UM (I9) FaYH : 39 aF H "aeiq I foHT gere qiwent o1 gAedtor (Fremr)
fpar ST 2 |

(C) Tadq Taeq : 30 TR o T9EH 3 H STEvIshaigaR HfHd T et Jeqq i
o :frars fepam ST 2 aen 3at & AT (3Eae) s dad e foran ST R |

() =) gad S fredl g ara 6 g s | 1

(i) e S HaHH ¥ ug B (Fed) @1 feR@ tar g ?

(iii) (a) wdq GaET o (omelt) # snfoerrh (cfieree) qun wWrArEh (HHee)

HRTAGA § ? 2
HYET
(b) S AUT Haq T qF (YUMCAAT) T AHIfeRd IR e (I SHTEY)
I | 2
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How can you differentiate between cancerous and non-cancerous cells in
culture by microscopic examination ? Give one example of each of such cell

types.

SECTION -D

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

29.

30.

questions have sub-parts [(1), (11) and (i11)] with an internal choice in one
sub-part.

In human beings, Chronic Mylogenous Leukemia (CML) is caused due to
the reciprocal translocation between chromosome 9 and chromosome 22.
This translocation i1s detected by Fluorescence in-situ hybridisation
(FISH) technique in such patients, and severity of the disease is observed.

(1) Name the genes which fuse during translocation in Philadelphia
chromosome.

(1) During FISH technique, is any fluorescence detected in the der 9
chromosome ? Why ?

(111) (a) Briefly describe Nick Translation technique.
OR
(b) How is CML detected by FISH techniques ?

Microbial culture works are classified based on how nutrients are
supplied and culture is maintained during the fermentation process as :

(A) Batch Culture : This is a closed system with fixed amount of nutrient
medium.

(B) Fed-Batch culture : In this system, fresh nutrients are added during
growth, but culture is not removed.

(C) Continuous culture : This is a culture system where fresh medium
containing a limited nutrient is added when required and an equal
volume of the culture is removed.

(1) Enlist any two limitations of batch culture.
(11) What does the term ‘fed’ in fed-batch culture refer to ?

(111) (a) Write the significance of using a turbidostat and a chemostat in
continuous culture system.

OR

(b) Draw labelled graphical representations of Batch and
continuous culture systems.
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Hefa Sy w1 g fofgy | Afyam s oor fediam smiMEsT
(MALDI) it shrifafy o1 aviq 56 der-tes # Afge o1 ggw srard g shifer | 5

YT

T AT GoTeH <hl TI5eh U EifErd 11 gict & 2 it § T 1 Joraar § g9’ =g
YA 6 ST STt e SR TR IWTHHT 61 gui Hife | 5

() ooy wehfia dei @ fowmp-ifEd (s €9) dY g YR 3= R ST
& 7 fero fea (amger ) diei o wlg g1 m ferfa |
(i) ™ S I 1 IUH HITC TAT Th AWIeRd Fo= hl TERIET ¥ 3T
ST gIEY | 5
Al
AR AN gRT TMeed Tsw fohfa & & fafy= =won i smen
HITT a2 9 Gaed § 39k ATl 1 Iooi@ T | Ja-Tnfirehl g Tee
TR ! G:Fafed form yer femam mam 2 5

(i) TS SEa SR (AfTRs = Ruae™ -PCR) Tehiie H SiHa =/l
T FUH FHITT |

(i) =fe 18 seneff &7 fersis DNA-313it & 5@ gfshan &1 gmy @ & df 10
PCR =3kt % 390 30 YR ffHa B9 arel 37up3t <6t wean oo ghft 2 gea |

ST | 3+2=5
YT
RFLP &1 QU A (W€9) #1 8 ? 391 god fagra fofaw qen sash fonedl o
HEIYU! ST T Ieeh@ hIFT | 1+42+2=5
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SECTION - E

31. (a) State the principle of mass spectrometry. Describe the procedure of
Matrix Assisted Laser Desorption Ionisation (MALDI), explaining
the significance of the matrix in this technique. 5

OR

(b) Why do cereals and legumes have limited nutritional quality ?
Describe two genetic engineering approaches used to improve protein

quality in seeds. 5

32. (a) (1) How are virus-free plants produced from virus-infected plants ?

State any two advantages of virus-free plants. 5

(1) Elaborate on the production of artificial seed and illustrate its

structure with a well-labelled diagram.
OR
(b) Explain the steps involved in the development of Golden Rice

through genetic engineering and mention its advantages in providing

nutrition. How was Golden Rice further engineered ? 5

33. (a) () Describe the steps involved in a Polymerase Chain Reaction
(PCR) technique. 3+2=5

(1) If a researcher starts with three double stranded DNA

molecules, how many such molecules will be produced after 10
PCR cycles ? Explain briefly.

OR
(b) What is the full form of RFLP ? State its basic principle and mention
any two important applications. 1+2+2=5
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